


EVOLUTION OF 
FIRE CONTROL - 


systems .. . Page .. 


100 sing 


DAMPING VERSATILITY is 
shown in new servo motors. Page 


98 


MAGNETIC AMPLIFIER 
is heart of Celestial Naviga- 
tion Trainer. Page 140 


DYNAMIC TESTING of 


servo systems. Page 104 


TAPLESS FUNCTION POTS 
have high reliability. Page 130 





Because its 145 to 1 delay-to-rise-time ratio 
was considered impossible 


THIS IS THE DELAY LINE 
THAT COULDN'T BE MADE 


pee iil 
ell 





... BUT ESC MADE TT! 


Compare the new ESC Delay Line Model 51-43 with these competitive units: 
TOTAL | RISE | VOLUME,| Zo |MAX. NO.) PULSES PER MERIT* | MIN. 
DELAY |* TIME | INCHES’ | OHMS| PULSES | CU. IN. |'NSERTION)LOSS FER | Factor | LENGTH 
db 


ESC Delay Line Model 51-43 20.3 ‘ 72 625 2 db | .0278 db |22.5 .28 
» Merit Pulses _. Insertion loss **J. R. Anderson, “Electrical Delay Lines for Digital 
Factor —iIn. * per pulse Computer Applications” Transactions of the I.R.E—June, 1953 


exceptional employment opportunities for 
engineers experienced in pulse techniques 
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You can achieve more compact 
design and improve perform- 
ance in instruments, electro- 
mechanical devices, and a host 
of other precision mechanisms 
by using these SBB Midget T 
Series ball bearings. Minimal 
cross sections, maximum ball 
complements; one-piece retain- 
er, continuous shoulders (no 
loading notches) combine to 
give you greater design effi- 
ciency. 


Find out more about these new bearings. 
Write, 


asking for Midget T Series brochure. 


split balibearing 


A Divis 


ION OF MPB, INC 


701 HIGHWAY FOUR, LEBANON, NEW HAMPSHIRE 
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New Miniature POWER OUTLETS 


For Small Electrical and Electronic Units 


SHOWN FULL SIZE 





® SMALLEST MADE 


BOTTOM OF FLAT 
BRACKET 

® CHOICE PRE-WIRED 
STYLE, OR WITH 
SOLDERING 
TERMINALS 

® PHENOLIC BLOCK 
HAS BARRIER TO 
PREVENT SHORTS 

® AC and DC 


® TAKE STANDARD PLUG 
@ MOUNT FROM TOP OR 
















No. 221 (above) with soldering 
terminals and steel bracket 
with #6 clearance mounting 
holes. Also No. 222 with 6-32 
tapped mounting holes No. 
223 (left) with 8° #14 or #16 
plastic wire leads and steel 
bracket with #6 clearance 
mounting holes. Also No. 224 
with 6-32 tapped mounting 
holes. 
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Menutecturers of Electrical Wiring Devices 
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Servomotors Feature 
Versatility In Damping Techniques 





FIG. 1. TYPE 11 Pl-3 Servometer employs inertial 
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FIG. 2. DYNAMIC CHARACTERISTICS Mechatrol 
Type |1P! Servometer 





FIG. 3, ADJUSTABLE VELOCITY damping is pro- 


vided in type 11D servo motor (left). Mechatrol size 
10 hysteresis synchronous motor (right) delivers high 
pullout torque at 8000 rpm. 


BuOrd size 11 and 10 servo motors featuring a va. 
riety of damping and control techniques, together with 
other outstanding performance characteristics, are being 
produced for missile and aircraft applications by the 
Mechatrol Division of Servomechanisms, Inc., of West. 
bury, L. I., N. Y. In the size 11 series the Inertially 
Damped Type 11P illustrated in Fig. 1 is representa. 
tive. Engineered for a main-phase 115-v 400-cps con. 
nection and for control-phase voltages of 40 (series) or 
20 (parallel) volts, it delivers a minimum stall torque 
of 0.60 oz-in with a minimum no-load speed of 6000 
rpm. A flywheel with an inertia of 12 gm-cm? furnishes 
approximately 100 dyne-centimeter seconds of damping 
in the 11P servo motor. Its rotor has an inertia of 1.40 
gm-cm?. Other characteristics of the 11P series are 
shown in Table 1 and by the curves of Fig. 2. 

The standard size 11 motor is combined with an 
integral high performance 400-cycle damping tachon- 
eter in a casing only 2 19/32” long to provide a versa- 
tile means of system stabilization. Output of the ta- 
chometer is 0.5 v per 1000 rpm. Control voltage of this 
model is standard at 115 v 400 cps, with special volt- 
ages available up to 180 v center-tapped. 


TABLE 1. ELECTRICAL DATA Type IIPI-3 servo 






































motor. Nominal values at rated output. 
| Main | Control Phase 
Part Number 1|1P1-3S1 | Phase | Series | Parallel 
Voltage RMS | 115 | 40 | 20 
Frequency | 400 | 400 | 400 
Current MA | | | 
(at stall) untuned | 56 | 160 | 320 
Input Watts (at stall) 3.5 | 35 | 3.5 
Resistance | | 
(stall) ohms | 0 | 134 | 34 
Reactance | | 
(stall) ohms | 1720 | 208 | §2 
Impedance | | | 
(stall) ohms | 2050 | 250 | 63 
Effective Resistance | 3800 | 450 |} 110 
Parallel Tuning | | | 
capacitor (stall) | 1.2. | 4.8 
Power Factor | 55 | 55 | 55 











Adjustable velocity damping is provided in a third 
size 11 motor only 1 51/64” long (Fig. 3). Damping 
is accomplished by adjusting the axial screw shown 
at the rear of the motor. This adjustment varies the 
position of permanent magnets relative to a low-inertia 
drag cup fixed to the rotor. The no-load speed of the 
motor thus can be varied from 5500 rpm down to 3900 
rpm. As in the case of other size 11 motors, the stall 
torque is 0.60 oz-in minimum. Special voltages and in- 
tegral gearheads are also available with this motor. 

Complementing the Mechatrol size 11 damped servo 
motor line is an internally-damped size 10 servo motor 
with no-load speed of 4000 rpm nominal, 0.30 oz-in 
torque; also a type 10H hysteresis synchronous motect, 
shown in Fig. 3. 
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MILITARY TACTICS & AUTOMATION“ 


T HE formation of a military department in the recent Automation Exposition can be 
regarded as somewhat overdue; because historically, automation had its beginning 
in the manufacture of weapons for the American Army. Industrial automation is a natu- 
ral evolution of the assembly-line concept, invented by Eli Whitney to speed the production 
of muskets and to provide the interchangeability of musket parts—an important contribu- 
tion to military logistics a hundred and fifty years ago. 

Since that early beginning many techniques, now considered classic examples of auto- 
mation, had their inception in devices initially designed to meet military requirements. 
Fire-control rangekeepers, taking inputs both from human operators and electrical sens- 


_jing devices, first simplified and then took over the computation of complex mathematical 
_fequations necessary for accurate gun-fire. From these elementary computers have derived 
_[the giant automatic scientific and business-type computers of today. 


Although labor-saving features of automation strongly influence most industrial auto- 


_Jmation applications, in military uses this factor is secondary to the accuracy, reliability 


and operator safety afforded by automation. Military needs have dictated the develop- 
ment of automatic navigational devices, aircraft automatic pilots, and automatic tracking 
of aircraft and missiles by radar, to name only a few automatic systems which now have 
important non-military uses. Problems solved in the development of nuclear weapons have 
given us techniques and hardware for automatic control and testing that are being applied 
in almost every area of peaceful human endeavor. 

However, although military men can justifiably take pride in the peaceful jobs being 
done by automatic controls, current military interest in automation is little concerned with 
these past accomplishments. Instead, we are turning to Automation for more help in 
solving new logistic and tactical problems, some of which have moved into the “Urgent” 
category just within the year. For instance, the great number of maintenance spares now 
required by electronic equipment has threatened to bury military supply departments in 
their own paper work. Appropriately enough—the storekeeping problem is being solved by 
networks of electronic data-handling computers which provide fresher and more accu- 
rate supply data with fewer store-keeper man-hours. While the eventual tax saving will be 
considerable, it is secondary in importance to the higher degree of military readiness made 
possible for our ships, planes, and missile-launching pads. Coordinated defense against 
ballistic missiles can only be achieved by applications of automation more sophisticated 
than any yet attempted. This increase in system complexity must be accompanied with a 
new order of component and system reliability, as the activities at Cape Canaveral illustrate. 
Another group participating in this session are representatives from industry, who are 
looking for new opportunities to employ the machines, expert skills, and products of their 
companies in the national defense effort. It is our mutual interest in these new develop- 
ments that has brought us to this congress . . where diversified exhibits and technical in- 
struction by experts in automation are combined. 

This afternoon we will hear details of typical uses for automation by each of the three 
major Armed Services. Control of Naval surface-to-air missiles, coordination of combat in- 
formation in Army Command Posts, and Air Force requirements for automatic control of 
aircraft will be discussed by leading engineers in these fields. Also, Mr. Philip Rosenberg, 
head of the Mechanics Research Dept., American Machine & Foundry Co., in charge of de- 
velopment of the Joliet Arsenal automatic shell-filling machine, will tell us how this new 
“automation” removes the bottleneck in production of munitions which has plagued us in 
pre: ious periods of national emergency. 


‘Opening Remarks, TECHNICAL SESSION IN MILITARY ELECTRONIC & CONTROLS, Fourth In- 








ternctional Automation Convention, by CDR Claude O. Morrison, Chairman, 
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... Antennas for aircraft and missiles . . . antennas for supersonic speeds 
... antennas for probing space . . . over 100 different types of antennas 
have been pioneered by DORNE & MARGOLIN. In the DORNE & MARGOLIN 


catalog you will find complete series of antennas with 
varying characteristics — one of which may fit your 
needs exactly or with but slight modification. WRITE 
FOR CATALOG TODAY. 


DM C-1 Flush mounted UHF Annular Slot Antenna. =< 
V.S.W.R.—2.4:1 from 225 to 400 mc 
Contour—from flat to 30” radius 
Weight—Maximum 15 pounds 


DM CNI-1 Duplex UHF L-band Tail Fin Antenna. neni 
V.S.W.R.—2:1 for both UHF and L-band antenna 
Mounting—within dielectric tail fin cap 


Weight — 4.31 pounds. . . separate input con- 
nectors eliminate external diplexing filters. 


DM C7-2 High Speed UHF Blade Antenna. a 
V.S.W.R.—2.5:1 from 225 to 400 mc 
Mounting—duplicates AT-256/ARC Antenna 


Drag—3 pounds for DM C7-2 versus 17.5 pounds 
for AT-256 at Mach 0.9 and 25,000 feet 
altitude. 

Weight—Approx. 20 ounces 


Positions are available for advanced electronic engineers. 
Send resume to New York Office. 


DORNE AND MARGOLIN, 
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FIG. 1, THEY LOADED ‘all but the kitchen sink" 
into the muzzle, waited for the ships roll, then lit the 


change. 


FIG. 2. IN WORLD WAR I, Krupp's engineers ac- 
cidentally discovered shells travelled farther in the 


_ thin air of the stratosphere. 
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INCREASING THE RANGE 





FIG. 3. AIR-FORCE Air-breathing Snark is now op- 


erational, long-range guided surface-to-surface mis- 


sile. (Northrop Aircratt, Inc., Photo} 


FIG. 4. STANDARD GUN-FIRING fire control sys- 


tem supplements gunner's skill with radar, stable 


element, computers, and servosystems. 
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Evolution of 


When the potential destructiveness of fire-power was limited 
to short-range cannon with solid shot, refinements in accuracy 
were not required. Just as armor-piercing shells and long-range 
guns made accurate fire control worthwhile in previous world 
wars, the tremendous power and range of nuclear weapons now 
demand fire control systems of fantastic accuracy and complexity. 


YT HEY loaded all but the “kitchen sink” into the 
gun’s muzzle, aimed at the target, waited for 
the ship to roll upward—then lit the charge. A shower 
of metal and stones went flying at the enemy’s rigging 
and tore into its hull about 100 yards away (Fig. 1). 
This, in the time of the Middle Ages, was “Fire Con- 
trol” at its best. 

On land, fire control as such, was not quite so 
“tough.” Here the gun could be put in a fixed posi- 
tion and was not like a ship that continuously moved 
forward as well as up and down. To gain elevation a 
field piece could be raised with wedges or mounted 
on the top of a castle to gain even further elevation. 
In a castle, elevation and accuracy could be a little 
better which was one reason castles were built on 
hills. 

Up to the Civil War, range hadn’t increased appre- 
ciably. The Monitor and Merrimac shot it out at ap- 
proximately 100 yards during most of their engage- 
ment and considering the close range, little damage 
was done. 

From 1900 to the present, fire-control systems have 
made outstanding progress. The development of ac- 
curate large-caliber rifles and high-explosive armor- 
piercing shells called for refinements in fire control. 
In rapid succession came components such as the 
coincidence type range-finders (for measuring dis- 
tance), rate of change of range projector, range clocks, 
and fhe plotting boards. These inventions encouraged 
still longer ranges and further refinements in ac- 
curacy. 

About the time of World War I, the idea of increas- 


ing range by firing into the stratosphere (an area 
of lower air resistance) was accidentally discovered 
when Krupp’s engineers in Germany designed a gun 
to fire a 240-mm shell 105,000 feet, based on assumed 
density of air at sea level. However, at the test firing, 
the shell crashed into the backyard of a parson al- 
most 160,000 feet from the gun. The shell had gained 
almost 55,000 feet because of its easier path through 
the stratosphere. This new ballistic factor made a 
range of about 80 miles possible for the Paris Gun 
during World War I (Fig. 2). 

With increases in the size of the gun and in its 
range, other ballistic factors became important— 
“drooping” of a long-muzzled gun, curvature of the 
earth, rotational velocity of the earth while shell is 
in flight, influence of propellant charge temperature, 
and diminishing air resistance at high altitudes. (Al- 
though the influence of the moon’s attraction on the 
rifle shell was calculated and found unworthy of 
consideration, this factor may now affect higher-fly- 
ing missiles.) For rapid computations involving many 
such factors, mechanical analog computers or “range 
keepers,” were developed. 

In 1924 the Navy’s most powerful destructive 
weapon was the 16” shell, with an explosive charge 
of 50 to 200 lbs of TNT; or the 21” torpedo with 
600 to 800 lbs of TNT. The battleship Texas’s range 
was then about 15 miles, but unless she could see the 
target through her optical range finders and tele- 
scopes, she didn’t stand much chance of getting a hit. 
The invention of radar, added to the director, made 
it possible to detect and accurately measure range 
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FIG. 6. ARMY'S 75MM Sky-sweeper AA weapon 
can be remotely aimed, loaded and fired. (U. S. 


Army Photo) 


to the enemy at much greater distances. Also, visibility 
made no difference. 

Increased ranges and air activity during World 
War II demanded a wide variety of weapons and sys- 
tems. More flexibility and precision in design and 
lubrication were needed to permit accurate, rapid 
anti-aircraft fire (Fig. 3) in South Pacific heat as 
well as in North Atlantic cold. High-speed targets 
moving in three dimensions also required changes 
in fire-control directors. The proximity fuze, which 
needed no direct contact with the target, was an im- 
portant fire-control breakthrough in World War II. 


Early Rockets and Missiles 


Modern rocket research began with Robert H. God- 
dard of Clark University. He experimented with 
solid-propellant rockets in 1915, and was the first 
to effect steering (a means of fire control) by the 
use of vanes in the exhaust stream. Around 1930 one 
of his rockets reached a record altitude of 2000 feet 
and a velocity of 500 miles per hour. 

What prompted the development of guided missiles? 
As long as the destructive effect of warheads was 
limited by the explosive power of TNT, the cost of 
propellants and guidance equipment for long-range 
missiles could not be justified. Invention of the H- 
bomb with the equivalent of millions of tons of TNT 
in a small package has made the radar-guided and 
ballistic missile systems practicable. 

In offense, the Air Force has developed guided 
‘ir-to-ground missiles to extend their bombing ac- 

uracy without exposing their planes to increasingly 
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effective anti-aircraft fire. This trend leads next to the 
air-breathing Snark (Fig. 3) and the-ballistic missiles. 


Todays Fire Control 


Today’s fire control trend is rapidly turning from 
the free projectile and toward the controlled projec- 
tile—or guided missile. This includes the ICBM which 
uses a pre-set guidance system incorporating a gyro- 
referenced navigation system. 

Fire control, by definition, comprises the entire 
system of operating and maintaining the instruments, 
controls, and components of any weapons system that 
fires a free or controlled projectile. Made up of the 
sensing or detecting element, a computer, stable ele- 
ment, and turrets, the system picks up, tracks, leads 
the target, then positions the guns for firing a free 
projectile (Fig. 4). If a missile is being guided, the 
system follows both the target and the missile, which 
it continues to direct to a collision course with the 
target. 

One important reason for governmental support of 
the International Geophysical Year has been to ascer- 
tain the exact location of continents and extent of the 
oceans. In other words, our fire-control guidance 
methods are now more accurate than our knowledge 
of the exact position of possible strategic targets. 

Fire control computers differ in complexity with 
the variables which they must coordinate, The USS 
Carronade (IFS-1), designed to lay down a rocket 
bombardment to cover an amphibious landing, uses 
an electronic computer (Fig. 5) built by the Ford In- 
strument Company, a division of Sperry Rand Cor- 





poration. This ship, although built on an LSM hull, 
has the firepower of a cruiser. The computer has re- 
peatedly demonstrated its ability to fire with a higher 
accuracy than can be attained with local control. 

With the complexity and vast size of fire-control 
systems, with their computers, radars, amplifiers, 
gyros, sights, and drivers, has come the need for in- 
struments to test these systems for accuracy and rug- 
gedness. Some of the calibrating instruments and 
equipment for the Army’s 75mm Sky-sweeper AA 
weapon (Fig. 6) include clinometers, quadrants, bore- 
sight telescopes, error recorders, oscilloscopes, meters, 
and radar test sets. 
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Another piece of equipment just developed which 
is adding greatly to the effectiveness of land fire 
control is the Army’s new radar mortar locator, The 
locator’s greatest advantage is speed. Within seconds 
after firing, one or more enemy mortars can be pin- 
pointed by the locator’s electronic instruments. This 
unit is accurate, compact, and mobile. Transportable 
on two small trailers, it can be set up on a trailer, or 
with the console in a foxhole 150 yards away. A di- 
rect reading of the offending weapon’s location is 
recorded on indicators above the control knobs. Re- 
layed on an artillery battery, the information sets 
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FIG. 8. DUMMY POLARIS 
is fired from develop- 
mental submarine launch- 
ing system at slight angle 
to prevent damage to sub 
in case of misfire. (U. S. 


FIG. 9. AIR FORCE 
THOR ICBM is success- 
fully fired at Cape Ca- 
naveral, Fla. (U. S. Air 
Force Photo) 


off immediate counter fire. The unit is intended to re- 
duce Army casualties in future wars. 

The Army recently unveiled its field artillery guided 
missile, Lacrosse, which is to be used in close tactical 
support of ground troops, It can be fired with the 
rapidity of a 105 mm howitzer. This short range 
weapon’s guidance system and flight characteristics 
are classified but the guidance system has been called 
“unique” and “highly accurate.” This missile is of 
the all-weather, solid-fuel rocket propelled type and 
includes a truck mounted launcher on a standard 
Army truck, and a guidance station. 



















The Army Hawk antiaircraft missile which is ef. 
fective even against low-flying planes, also ses 
mobile launchers and guidance systems. Unlike Navy 
shipboard fire-control components which are so] dly 
secured to decks in separate parts of a ship, the A: my 
stresses mobility and compactness. 

The Navy is improving its anti-submarine weapons, 
Depth charges are now launched via a fire conirol 
system, New anti-submarine rockets, as on the de. 
stroyer U.S.S. Wilkinson, are mounted on a rocket 
launcher that can be trained in a near complete cir. 
cle. Fire control sonar has permitted enemy contact 
at greater ranges, firing at greater and varying ranges 
with such control and accuracy that the ship need 
not turn and race toward the target for the kill. This 
eliminates the need for many fixed conventional depth 
charge launchers and racks located about the ship. Nu- 
clear depth charge weapons are also in our arsenal 
of anti-submarine weapons. 

Other Navy developments include the tying-in of 
Terrier missile radar with gun radar so that one 
radar can serve not only for missile guidance but as 
tracking data for the gun computers as well (Fig. 7). 
Infrared homing is being used by the air-to-air Side- 
winder to simplify the terminal guidance problem. 

The Air Force has had to make new ballistic tables 
for its 20mm Vulcan, a revolving type machine gun 
patterned somewhat after the famous Gatling gun. In- 
creased flexibility of the B-58 bomber turret per- 
mits firing across the plane’s windstream. This affects 
the Vulcan’s trajectory. A special nose gun, designed 
to fire straight down at the ground was designed to 
gather these data. 





FIG. 10. SUR- 
FACE-TO-AIR 
Bomarc guided 
missile for area 
defense is now in 
production. (U. S. 
Air Force Photo} 
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Future Fire Control 

It is evident that the future of fire control lies with 
the “guided missile’—and it will be a decisive factor 
in the defense of our country. Each of the Armed 
Forces is affected. The Army has a sizeable start 
in the missile field, with its Nike-Ajax teams and 
installations ringing important industrial and military 
centers across the U. S. Despite the recent Middle- 
town, N. J. disaster we can expect that conversion of 
these installations to the new Nike-Hercules with its 
increased range and speed will proceed. The Army 
iso has reported that marked progress is being 
achieved in the Nike-Zeus, its anti-missile missile. 

The Navy expects to soon have an intercontinental 
missile capability by combining its FBM (Intermedi- 
ate range Fleet ballistic missile), Polaris, with its 
high-speed, atomic-powered submarine fleet capable 
of crossing the ocean submerged and of firing its 


this sub will probably use radio-telescope techniques 
to insure accurate navigational fixes. (Fig. 8). The 
Navy has also achieved recognition with its Regulus, 
Sidewinder, Terrier, Sparrow, and Petrel. 

The Air Force, assigned major operational responsi- 
bility for an offensive Intercontinental Ballistic Mis- 
sile, will have available its own Thor (Fig. 9) and 
the Army-developed Jupiter, both in the intermediate 
range class. Its long-range Bomarc surface-to-air mis- 
sile (Fig. 10) for area defense has been successfully 
tested and is in production. The Convair-built Atlas 
ICBM has repeatedly flown. Also the Air Force says 
that its air-to-surface missile, the Bell Aircraft nuclear- 
warhead Rascal, has demonstrated “500 yd accuracy 
at long range”. 

Whereas earlier fire-control systems used localized 
detection, computing and directing systems applied 























to a few weapons in a single battery or ship, fire con- 
trol systems of the future probably will obtain first 
target data directly from early warning systems widely 
separated from the anti-missile launching batteries. 
This trend is already foreshadowed by control of Nike 
batteries in the SAGE system. Interim and final con- 
trol guidance radars also probably will be specialized, 
releasing the early detection radars for their primary 
duties. 

Such an integrated fire control system could be 
nation-wide and involve tremendous problems in rapid 
data-transmission and computation if it is to have 
sufficient capacity to protect against a fusilade of 
simultaneously released intercontinental ballistic mis- 
siles travelling at 1800 mph. 

Future fire-control systems which will be needed 
in outer-space warfare can only be imagined at this 
time. Russia’s achievement in placing heavy satellites 
in orbit means that another horizon in fire-control 


devlopment has opened to us—even before we have 
started to solve the problems of ICBM defense. 
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missile without surfacing. The fire-control system on- 
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Dynamic Testing of 


Servos in Radar Systems 


Frank G. Willey 


Servo Corporation of America 


SERVOS IV 


Frequency and phase response characteristics of operating 
servo systems plotted from test readings made by the Servo- 
scope Servosystem Analyzer check system performance, locate 
faults and permit computation of corrective networks. The ra- 
pidity and ease with which the method described is applied 
indicate that it may advantageously be used by mainte- 
nance and repair crews as well as by design engineers. 


AN IMPORTANT component of both search and 
tracking radars is the control loop which links 
the sensing end of the system with the indicating end. 
The heart of the control loop is a servomechanism, 
that is, a feedback control system in which the con- 
trolled variable is mechanical position. In a search 
radar system this would be the position of a deflection 
yoke or other type of indicator control. A feedback 
control system is formally defined as “a control sys- 
tem which tends to maintain a prescribed relation- 
ship of one system variable to another by comparing 
functions of these variables and using the difference 
as a means of control.” 

In radar systems the feedback loop commonly com- 
bines electrical components like motors, tachometers, 
potentiometers, and amplifiers with such mechanical 
elements as gears and shafts to form an electro- 
mechanical control loop. In such a system the posi- 
tion error of the controlled variable becomes the 
regulating signal which is amplified and fed back 
into the system where it regulates the output. Self 
regulation is a distinctive characteristic of a servo 
loop which gives it the accuracy required in a radar 
system. 

The design of servos to fit particular tasks is a well 
developed science but it has not yet reached the point 
where performance can always be ‘accurately predicted 
in advance. In spite of careful planning and design 
much time can be lost when equipment does not meas- 
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ure up to its theoretical performance and the designer 
must retrace his work to find the difficulty. Fortunate- 
ly much of this delay can be avoided by the use of 
proper test equipment which is now available to per- 
form in minutes an analysis which could take days 
or even weeks by “haywire” methods. Another ad- 
vantage of modern test equipment is that it furnishes 
test results in a form directly usable by both the de- 
signer and the trouble shooter in the field. 


Types of Radar 

While a search radar scans the skies at constant 
velocity, the deflection yoke of its PPI scopes is 
rotated in exact synchronism by a servo loop in order 
to display an undistorted picture from which angular 
fixes can be read with accuracy. Tracking radars use 
servo control loops in both azimuth and elevation to 
follow the position of a moving target with unerring 
accuracy so that intercept flights, gun directors, or 
counter-missile guidance systems can guarantee a high 
percentage of “kills.” 


Search Radar Servos 


A common servo system for search radar PPI use 
is of the “two speed synchro” type shown in Fig. 1. 
The “ene speed” synchro provides signals to the 
servo to drive the PPI deflection yoke to a position 
roughly corresponding to the antenna azimuth posi- 
tion. An automatic switch-over circuit then switches 





control to the second pair of 


synchr: s 
which are commonly geared at 15, 25, 27, 33, or ‘6 
times the speed of the antenna for high final pre:i- 


“high speed” 


sion. During normal operation, the “high spee:” 
synchros are in control at all times. 

Since the function of this servo is to follow accurate. 
ly an input signal which is moving at constant veloci- 
ty, the error angle between the PPI yoke and the 
antenna while the antenna is revolving normally must 
be small. This error may be measured with a voltme- 
ter or a recorder as indicated in Fig. 1. If it is exces- 
sive, or is erratic beyond desired limits, several courses 
are possible. 

1. If the lag is constant and uniform, it may be 
compensated for by advancing the receiving synchro 
a corresponding angle in its mount. 

2. The servo amplifier gain adjustment may be in- 
creased to reduce lag, or decreased to reduce instabil- 
ity or oscillation. 

3. If neither of the above methods provides an 
immediate solution, a dynamic analysis or “frequency 
response test” of the servo, as described later in this 
article, should be performed to obtain data needed 
for correction of the design. 


Tracking Radar Servos 


Tracking radars employ servos to drive the antenna 
about two rotational axes such as azimuth and eleva- 
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hr: s, tion, to follow and point accurately at the target. As angle, or giving a sudden constant velocity to a previ- Target Simulation by Mechanical Means 
or 36 stown in Fig. 2, these servos operate as follows: ously stationary target, or (2) performing a dynamic The obvious way to test the angular tracking ac- 
ore: j- Radar energy, transmitted by the conical scanning analysis by the frequency response method. curacy of a tracking radar is to move a target in a 
yee: |” antenna, and reflected by the target, returns with . , ‘ : 
; ; ‘ ng Me prescribed pattern, such as sinusoidal. Moving a real 
aiplitude modulation proportional (within limits) : ‘ ‘ ' 
‘ 2 Frequency Response Tests target in such a manner is usually impossible, hence 
irate. to the displacement of the target from the axis of ; . ; : 
eloci- scanning. The phase of the modulation, referred to A complete analysis of the dynamic performance a simulated (echo box) target has sometimes been 
1 the the’ antenna scan cycle, corresponds to the angular or “transfer function” of a servo may be obtained by employed for this purpose but even so, cumbersome 
? 5 . . . . ie ke . 
ial position of the target about the scan axis. Thus the measuring the phase and amplitude of the response mechanisms may be required. A variation of this 
Itme- modulation may be said to carry, in polar coordinates, of the servo to a sinusoidal input signal over a range technique is to mount the radar head on gimbals 
XCES- the steering information necessary to reposition the of frequencies.’ From the phase and amplitude re- which can be oscillated at the required frequencies. 
urses | antenna onto the target. The scanning reference gen- oe Seren performance for any type of signal One missile laboratory mounts an entire missile on 
erator and steering signal demodulators shown in Fig. input can be predicted; further COEFOTTIVG networks such an oscillating table and employs a stationary, 
y be 2 produce from the radar video, d-c signals cor- ai be or for praia of deficient nen simulated target. 
valor responding to elevation error and azimuth error re- ’ e _— er eo . ee of me en 
spectively. These signals are applied through servo b Fit i ny ny A . osed-loop — ry of test nit! 
—™ amplifiers to correct the position of the antenna, re —— aad (ea = ra 3. T , me Neg Target Simulation by Signal 
‘ . . rom open-loop tests are oiten more desirable trom ae 
tabil- reducing the error signals to zero. P . se ‘ a Fortunately, this kind of test can be performed more 
Tracki q Ae ey we ? the designer’s point of view, but are sometimes more a a eal Sets prions h 
acking radar servos are am : 
r " Me q y difficult to obtain. An open-loop servo may have rained ayer me COT Gye ene Se » nee 
+ on maneuver that a target may perform and are common- infinite gain at zero frequency, which means that the instead of a mechanical one. For example, injecting 
lency ly designed to operate with high " degree of cal slightest zero drift tendency in the servo amplifier will a small sinusoidal voltage at point X in Fig. 2 is 
| this formance accuracy as possible. It is critically im- cause the servo to drift outside of convenient testing exactly equivalent to a small sinusoidal target motion, 
eded portant that the dynamic characteristics of these range or against its mechanical stops. Fortunately and introduces no errors of any significance within 
servos be designed and maintained for peak per- charts are available which make it possible to read the usable frequency range of the servo. In performing 
formance. the open-loop performance directly from a plot of such a test, either a stationary real target or an echo 
Tracking radar servos can be tested by (1) pre- closed-loop test data.® box target may be employed to “complete the loop,” 
enna scribing specific “spot check” tests, such as simulat- l Ref. a, b, d, e, f, g, k, and j since the radar transmission-reception circuitry is 
leva- ing the sudden motion of a target through a small for ty ba? al a part of the loop. 
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9.2. TRACKING RADAR servos must follow any target maneuver closely— 
tir dynamic characteristics must be maintained at peak performance. 
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FIG. 4. TWO METHODS of computing 


phase angle, @, from Lissajous figures. 


FIG. 6. (a) SERVOSCOPE pattern 
with sine wave reference signal. (b) 
Null balance pattern when phase 
dial of Servoscope has been rotated 


to the unknown phase angle. 
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FIG. 7. TYPICAL SERVOSCOPE patterns using "modulated carrier’ test 


input signals. 





Measuring Transfer Function 


Test equipment for servo loops provide four fu:e. 
tions: 


1. A driving signal of the required amplitude aid 
frequency range. Frequencies of 0.1 to 20 eps ere 
most commonly required, though as low as 0.001 cps 
or as high as 100 cps are sometimes called for in 
special types of servos. 

2. Measurement of gain (or of output, if input level 
is held constant). In Figs. 3b and 3c, gain is read 
from an oscilloscope. Recorders or special low fre- 
quency voltmeters could also be used. 

3. Measurement of phase shift. Phase may be read 
from the oscilloscope as shown in Figs. 3b and 3c. 
Fig. 4 shows how this is done by measurement of the 
Lissajous figure and calculation. An improvement 
over that method is to provide a phaseable second 
signal at the test frequency from the test oscillator 
(see “Servoscope” below), using the oscilloscope 
simply as a null indicator. 

4. Diagnostic display. The idealized mechanisms 
and waveforms described in textbooks are rarely found 
in practice. Test equipment should include an oscillo- 
scope to permit the operator to diagnose conditions of 
distortion, backlash, parasitic oscillations, etc. which 
create servo idiosyncrasies and confuse measurements. 
Some instruments (such as peak-reading voltmeters 
for measuring gain, phasemeters of the “zero-cross- 
ing” type, etc.) read incorrectly in the presence of 
such ills. 


The Servoscope 

The Servoscope Dynamic Analyzer with Servoscope 
Indicator enables the operator to make complete 
diagnostic tests of a servo with a single instrument 
(Fig. 5). It generates various waves used for servo 
testing, and also modulated carrier and sawtooth 
waves which are accurately phaseable with the main 
test signal throughout 360°. For example, a sinusoidal 
test signal is applied at point X in Fig. 2, and the 
motion of the antenna, as indicated by a_pickoff 
synchro or potentiometer, is displayed on the vertical 
axis of the indicator. The “reference” signal is dis- 
played on the horizontal axis. Fig. 6a shows the re- 
sulting Lissajous pattern on the long-persistence 
screen when the sine wave reference signal is em- 
ployed; Fig. 6b shows the null balance pattern ob- 
tained when the phase dial of the Servoscope has been 
rotated to the unknown phase angle. Amplitude re- 
sponse is read from the height of the oscilloscope 
pattern as a percentage of the initial pattern. 

Figs. 7a, b, c, and d show oscilloscope patterns 
when “modulated carrier” test input signals are em- 
ployed, as required in all servos where a “carrier” 
frequency wave is modulated to convey the signal 
information. This is the case in the examples of Figs. 
1 and 2, where synchros are employed in the signal 
circuits. 
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FIG. 8. BODE DIAGRAMS showing gain (in db) 
and phase plotted against frequency. 


Results 


The Servoscope permits the complete dynamic test 
of a radar servo system without extensive mechanical 
equipment or set-up expense, and obtains the phase 
and amplitude versus frequency data needed by the 
servo design engineer for proving or correcting the 
design of his equipment, or by the maintenance engi- 
neer in rechecking the equipment performance to 
established standards. 

Figs. 8 and 9 show plots of actual data taken dur- 
ing a test of a typical servo. Figure 8 is a Bode dia- 
gram in two parts showing gain (in decibels) and 
phase plotted against frequency. The Nyquist chart 
in Fig. 9 is a polar plot of gain against phase. It is 
customary to mark each point with its frequency in 
cps since this cannot be shown any other way. For 
most servo testing the Nyquist diagram is easiest to 
use since it involves less mathematical calculation. The 
Bode plot is particularly useful in forecasting per- 
formance of a hypothetical system with data from 
component specifications rather than from actual 
svstem measurements. Test data plotted on either 
of these charts result in a characteristic curve the 
siape of which indicates the condition of the servo 
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FIG. 9. NYQUIST CHART plots gain against phase. 


Each point is marked with its frequency in cps. 


under test. The tests plotted in Figs. 8 and 9 were 
made with a Servoscope on a typical servo. The 
operator had only an hour’s instruction in the 
use of the equipment and completed the test in thirteen 
minutes. This included connecting the Servoscope to 
the servo and freehand plotting of the complete Bode 
and Nyquist diagrams. Such performance is not un- 
usual but can readily be duplicated in either the 
laboratory or the field. 
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h. Kochenburger, R., A Frequency Response Method for 
Analyzing and Synthesizing Contactor Servos, Proc. 
A. I. E. E., Sept. 1953, P. 270, Vol. 2. 

i. Hall, A. C., Application of Circuit Theory to the Design of 
Servomechanisms, Journal of the Franklin Institute, Vol. 
242, Oct. 1946, P. 279. 

j. Westover, T. A., Evaluating Dynamic Performance of Feed- 
back Control Systems, Mechanical Engineering, May 1954, 
P. 429. 

k. Biser, Erwin & Samuel Adler, Servo Analysis Charts, Elec- 
tronics, Dec. 1, 1957, P. 173. 
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a big step forward in 


broadband RF amplification 


OCTAVE RF 
AMPLIFIERS 


rs Tome Comm -1 ©] © ie a a | ot 


low noise figure * low power diain 
high gain * broadband operation 
flat gain characteristic 


easy Sealand four basic seaghtiere are a 

ith the following frequency responses: 
80 mcs © 80 to 160 mes 

160to320 mcs © 300 to 600 mes 


Two additional units cover the 100-400 mcs region. 
as follows: 


100 to 200 mes @ 200 to 400 mcs 


CS cicdatively speaking, these equipments Miles: a 
practical and realistic answer to nearly all broadband 
oS requirements. 











Applied Research inc. 


76 South Bayles Avenue, Port Washington, N.Y 
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NEW-50% Smaller’ 


HIGH-SPEED ROTARY SWITCH 







*New Design Concept 
Fits into half the 
space... 


ONLY 
3" x: 3K" x 3% 









| 

Exclusive IDL motor-within- 
commutator design makes 
possible this miracle of 
miniaturization. 

© 2,3 or 4 poles 


© 45 BBM contacts per 
pole 
J auLLeTiN 


oy 


WRITE For GiGG 


BULLETIN #1024 


INSTRUMENT DEVELOPMENT LABORATORIES 

INCORPORATED 

A Subsidiary of Royal McBee 
Corporation 


54 Mechanic St., Attleboro, Mass., U.S.A. 
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l\ Pole speeds 20 rps 
® To IRIG PDM standards 








Precision instruments require 
mirrors and optical parts of 


Bf assowure EXACTNESS 


OUR 


@ © first surface mirrors 


with half-wave protection 
semi-transparent mirrors 
metallic and non-metallic 


beam splitters 


optical filters 


| Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 


FILMS CORP. 
New York 


Dept. M. 
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MISSILE COMPONENTS 
PULSE TRANSFORMERS 


New Series 70-1400 Pulse trans- 
formers are packaged in 7-pin minia- 
ture plug-in bases or with soldering 
leads for printed circuit boards; for 








use in blocking oscillators. impedance 
matching, phase inversion, triggering 
and counting circuits. Proto-type 
service for special designs is avail- 
able.—International Resistance Co., 
Computer Components Div., 401 N. 
Broad St., Philadelphia 8, Pa. 
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MACH NUMBER CONTROL 


New ratio pressure switch indicates 
or provides control in response to 
Mach number between Mach 0.75 and 





3.00 at altitudes to 70,000’ depending 
on actuation and reactuation band 
specified. Switch is rated at 4 amp 
resistive at 28 v dce., weighs 1.4 lbs 
and meets Mil-E-5272A.—Aircraft 
Controls Co. Div., Gorn Electric Co., 
Inc., 845 Main St., Stamford, Conn. 
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MINI PULSE TRANSFORMERS 


New miniature pulse transformers, 
custom produced to specifications of 
individual manufacturers, and sup- 
plied with pluggable bases, terminals 
or leads, will satisfy Mil-T-27A specs. 
Used in switching circuits to develop 
pulses, store information, or to couple 
pulse amplifier stages, they find wide 
application in computers, blocking 
oscillators, telemetering, radar, con- 
trol equipment, etc.—Erie Resistor 
Corp., 644 W. 12 St., Erie 6, Pa. 


For more information circle 103 on inquiry card. 
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JOB-RATED REACTORS 


New line of “job-rated” control re- 
actors for magnetic amplifiers com- 


prises standard units from 15 to 
450 watts in four series covering 
sensitivity ranges from 1.5 to 3 
ampereturns. Military Series meets 


ouraen —_ bor ae 





Mil-T-27-81 Specs, withstands 2000 G 
shock tests.—Chicago Magnetic Con- 
trol, 1616 N. Damen Ave., Chicago 
47, Ill. 
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GYRO TABLE 


New gyro transducer combines 
three free gyros mounted to sense 
motion about roll, yaw and pitch axes, 
with caging mechanisms, inverter 
and radio-noise filters in a 19% lb 





package. Gyros may be driven from 
a 115 v 400 cps external source or 
the unit can be supplied with 27 v 
de and the 400 cps power generated 
internally. The unit is hermetically 
sealed for operation at any altitude 
and in ambients from —65° to 160° 
F.—Clary Dynamics, 408 Junipero 
St., San Gabriel, Calif. 
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HI-VOLTAGE PLASTIC- 
DIELECTRIC CAPACITORS 


Latest Potter plastic-film high-volt- 
age capacitors, designated Type GMP, 
have sealed glass-tube cases with 
metal-ferrule ends, and are impreg- 
nated with 1Q160 for high insulation 





resistance and low power factor over 
a —60° to 125°C range. Typical ca- 
pacities ranges available are: At 600 
v de, 0.01 to 0.5 uf; up to 0.0005 to 
0.005 uf at 20,000 v de. Also Type 
XMP in hermetically sealed cans to 
9 wf at 10,000 v de.—The Potter Co., 
1950 Sheridan Rd., No. Chicago, IIll. 


For more information circle 106 on inquiry card. 





MINIATURE WIREWOURD 
RESISTORS 


Miniature encapsulated pr cision 
wirewound resistors in MIL style 
9444 AFRT 10, 11, and 12. Desig nate 
types M58, M59 and M60, pow:r ¢. 


——?— 


i —_ i — 
ba ah 

pacities range from % to % watt, 
with a temperature coefficient of 
0.003% /°C over the operating range 
of —65° to 145° C. They are also 
available in types MR58, MR59 and 
MR60, meeting Mepco’s high relia. 
bility specification ME4, which vir. 
tually eliminates catastrophic field 
failures —Mepco, Inc., Morristown, 
N. J. 
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STACKED WIRE-WOUNDS 


New 300 series “Multi-stack” en- 


capsulated precision wire wound re-‘ 


sistors have radial holes through 
body ends for mounting and _ stack- 





ing. Mounting screws are insulated 
from terminals, space is conserved, 
and temperature differences between 
resistors are equalized. Available in 
hundreds of types and sizes from 
4%,” dia up.—Consolidated Resistance 
Co. of America, Inc., 44 Prospect St., 
Yonkers, N. Y. 
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MAGNETIC CLUTCH-BRAKE 
COMBOS 


Miniature magnetic brakes, clutches 
and clutch-brakes in BuOrd sizes 8, 





11 and 18, in a complete range o 
operating voltages are available. 
24-28 v de is standard. Environmental 
requirements certified to meet Mil-E- 
5272A.—F AE Instrument Corp., 42-61 
Hunter St., Long Island City 1, N.Y: 


For more information circle 109 on inquiry card 





MILITARY AUTOMATION 
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SMALLER BOBBINLESS WIRE 
RESISTORS EXCEED MIL-SPEC 


New modular, encapsulated, pre- 
cision wire resistors have completed 
laboratory tests showing lower tem- 
perature coefficients, considerably 


better short-time overload, moisture 
resistance, high temperature load life, 
salt-water and temperature cycling, 
low temperature and operation, ac- 
celeration, shock and vibration than 
required by Mil-R-93B. Tolerance is 
down to +0.05% with low inductance 
and capacitance characteristics.—-Chi- 
cago Telephone Supply Corp., Elk- 
hart, Ind. 
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MINI GLASS CAPACITORS 


Miniature fixed glass capacitors, 
designated type CY, having a con- 
tinuous operating range from —55° 
to 125° C, are now suitable for guided 


missiles systems, hypersonic aircraft 
communications and other high tem- 
perature uses. CY volumes for 300 v 
and 500 v de ratings range from 0.005 
cu in to 0.080 cu in; however, capaci- 
tors with one-tenth this volume are 
available for applications where mini- 
aturization is most vital.—Corning 
Glass Works, Corning, N. Y. 
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CAPACITOR LEADS LOCK IN 


New “Swedge Lead” available on 
RI-Cap printed circuit capacitors, is 


designed to lock firmly into printed 
circuit boards, facilitate insertion 
and to prevent durez “pants” from 
interfering with soldering.—Radio 
Industries, Inc., 5225 N. Ravenswood 
Ave., Chicago 40, Til. 
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Push the button and copies flow! 


Here, as caricatured by Artzybasheff, 
is the mighty Copyflo® continuous 
printer—automatic, push-button xe- 
rography at its brilliant best—whose 
enormous appetite for volume copy 
problems is matched only by its speed, 
versatility, and high quality of output. 

Wherever low-cost, volume copy- 
ing is the need, look to automatic 
xerography for the happy solution. 
Copyfio printers turn out dry, positive 


prints up to 11 or 24 inches wide (de- 
pending on model), ready for imme- 
diate use. Copies emerge at the rate 
of 20 feet a minute, an 814” x 11” 
print in less than three seconds. 

Copyflo continuous printers en- 
large, reduce, or copy size to size. 
They offer the speediest, most flexible, 
most economical way to get copies 
precisely like the original from micro- 
film or original documents. 


For more information circle 10 on inquiry card. 


For further information write to: 
Dept. 58-206X, Haloid XeroX Inc., 
Rochester 3, N. Y. Branch offices in 
principal U.S. and Canadian cities. 


HALOID 


XEROX 
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9,000,000 CYCLE LIFE! 
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another result of 


balance "* 


precision potentiometers 


Incidentally, we 
know these are hot 
pots mechanically 
... but they’re also 
hot for tempera- 
ture, too. Power 
derates to zero at 
165°C standard — 
225°C special. 


* Patent Pending 


Long life is achieved by minimizing wear. 
Wear results from pressures or forces between 
contact assembly and winding. Total force 
consists of a dynamic force due to 
vibration, acceleration and shock; an inertial 
force acting on the contact 
assembly; and a static force resulting from 
contact pressure. For proper operation, contact 
force must exceed the vector sum of the 
dynamic forces 

The Kintronic contact assembly is dynamically 
balanced about a pivot <> and 
therefore vibration, acceleration and shock 
forces cancel out. Inertial force on the contact 
assembly is minimized by making its mass 
and size small as possible. Reduction of these 
dynamic forces enable use of very low 
contact pressure. 

Operational Results: total wear producing 
force is extremely small. 5,000,000 cycle life is 
achieved at maximum speeds of 3,425 r.p.m., 
under 2,000 cycle 30g vibration! 














Get complete engineering data on Kintronic 
*“Dynamic Balance” precision potentiometers. Write today. 


kintronic 


Division of 
Chicago Aerial Industries, Inc. 


10265 Franklin Avenue ¢ Franklin Park, Ulinois 
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New Products—Cont. 





MINIATURE PRECISION GEARS 


1” 


te” face-width precision gears to 
Class II tolerances are available from 


Ari 
vowanuiovun 
sunndout ban 


stock in stainless or aluminum in 72, 
96 and 120 dia pitch. 40” face widths 
available on order.—Dynamic Gear, 
20 Merrick Rd., Amityville, N. Y. 
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MINIATURE BALL BEARINGS 


New line of miniature ball bear- 
ings, made entirely of vacuum-melt 
440-C stainless steel, has retainer 






specially designed for each size bear- 
ing, made to ARGC-5 tolerances or 
better. Seven basic sizes and four 
design variations cover range from 
%” to *” O. D.—The Fafnir Bearing 
Corp., New Britain, Conn. 
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QUICK-COUPLING ON 
SLO-SPEED MOTOR 


New type output shaft is latest ad- 
dition to maker’s slow-speed fraction- 








al-horse-power line which includes 
spur and worm gear types, also types 
providing variable shaft length, speed 
and rotation.—Brevel Products Corp., 
601 W. 26th St., New York 1, N. Y. 
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RIDGED WAVEGUIDE SWITCH 


New Model H14A2AA switch has 
broad frequency characteristics to 





match those of DR19 or SPDT equiv- 
alent wave guide. Covers the 4.7 to 
11.0 kme range; Max insertion loss 
is 0.5 db; crosstalk is 40 db down, 





with VSWR under 14; to 1.—Elec- 
tronics Div., Thompson Products, Inc., 
2196 Clarkwood Rd., Cleveland 3, 
Ohio. 
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LOW-C SUB-MIN RELAY 


Low capacitance between contact 
springs mounted on low-loss ceramic 





insulation permits use of new relay 
in antenna change-over applications. 
Coil voltages 6 to 110 v de SPST or 
SPDT contacts are rated 2 amp, 24 
v de or 115 v ac resistive—Magne- 
craft Electric Co., 3350 E W. Grand 
Ave., Chicago 51, Ill. 
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SEALED CONTACTS PROVIDE 
HI-SPEED LONG LIFE 


New SPST Glaswitch relay con- 
tacts are hermetically sealed in glass, 
operate in hydrogen-helium atmos- 
phere in 2 to 4 msec to first closure 


, 


* 
ad 


Sas. yaa 





for over 2 billion cycles at speeds to 
400 cps. Contact rating is 0.5 amp de 
resistive, 10 watts ac; operating coil 
range is from 300 to 13,000 ohms.— 
Revere Corp. of America, Walling- 
ford, Conn. 
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HI-VOLTAGE VACUUM RELAY 


New SPDT RBI relay having 10 
kv and 15 amp continuous RF cur- 


By 





i eae 


rent rating is designed for radar 
pulse-forming networks and for air- 
craft circuits where high voltage in- 
sulation is required. Withstands shock 
and vibration of over 10 G at 500 
cps. —Jennings Radio Mfg. Corp., 
P. O. Box 1278, San Jose, Calif. 


For more information circle 119 on inquiry card. 
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HERMETIC RELAY SOCKETS 


New “Hi-Reli” series of relay sock- 
ets for plug-in hermetically sealed re- 
lays feature gold on silver plate, free- 





floating screw machine contacts in a 
molded body of MIL-M-14E specs. 
—Armel Electronics, Inc., 840 Fifth 
Ave., Brooklyn 32, N. Y. 
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PROGRAM STEPPER CONTROL 

New “Programmer” step switch is 
supplied in open or sealed models; 
carries 8, 12, 18 or 24 points; up to 





16 wafers with unlimited switching 
arrangements. Meets and exceeds Mil- 
S-25259 (proposed), also available 
for non-military automation applica- 
tions.—Guardian Electric Mfg. Co., 
1621 W. Walnut St., Chicago 12, Ill. 
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SPACE SAVING PANEL SWITCH 


New “Push-on, push-off” alternate 
contact DPDT switching unit com- 





bines a nameplate and two indicating 
lights into single modular element. 
Snap-in translucent button can be re- 
moved to replace lamps, change name- 
plate or button color for operations 
code.—Electro-Snap Switch & Mfg. 
Co., 4220 W. Lake St., Chicago 24, Ill. 
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WATERPROOF TOGGLE SWITCH 


New heavy duty waterproof switch 
designed for welding applications and 
other severe environmental conditions 
has “stay-on, stay-off” feature simi- 


e— 


lar to toggle switch. Silicone boot over 
switch bonds to leads to prevent leak- 
age and exclude water, steam or 


ATION May-June, 1958 


chemical solutions. Rated at 15 amp 
resistive at 115 v ac.—Control Prod- 
ucts, Inc., 306 Sussex St., Harrison, 
N. d. 
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EXPLOSIVE-ACTUATED 
DISCONNECT 


Reusable Model 2011A_ explosive 
electrical disconnect for missile ap- 
plications incorporates 55-circuit Ben- 
dix pigmy connector with threaded 


x atten Pe 
gee a 





receptacles for two electrical prim- 
ers, either of which actuates the dis- 
connect thereby enhancing reliability 
and permitting selective circuit opera- 
tion if desired. Shear pins hold con- 
nector seated until fired—Beckman 
& Whitley, Inc., 930 San Carlos Ave., 
San Carlos, Calif. 
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STUB-PLUNGER SNAP-ACTION 
SWITCH 


Life of over 1-million operations is 
said possible with type 2HBD pre- 
cision snap-acting miniature switch 
having special plunger bearing to 


an 





assure smooth action and high re- 
peatability. Rated at 20 amp 125 to 
480 v ac; % amp 250 v de or % amp 
125 v de; it is also furnished in horse- 
power ratings.—Unimax Switch, The 
W. L. Maxon Corp., Ives Rd., Walling- 
ford, Mass. 
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HI-TEMP JACK 


New Teflon-insulated test jacks, 
for —100° to 500°F ambients, fea- 





Bf GROG Gs 


ture beryllium copper spring-pin con- 
tacts, silver-plated solder terminals. 
Meet MIL STD-242A (Ships) .—Ray- 
theon Mfg. Co., Commercial Equip. 
Div., 100 River St., Waltham, Mass. 


For more information circle 126 on inquiry card. 




















RELIABILITY 
INSIDE 
THE 
BLACK BOX* 














FAIRCHILD’S POTS:ARE 


) “ c ‘a ; Ss ’ > tees 





SNS 


WL. FAIRCHILD TORTURE-TESTS 
0 1 out of every 100 Production Units 


Check These Additional Fairchild Reliability Features: 


Y FAIRCHILD tests a 1% Quality Control sampling from Production runs. 
These random sample units are fully tested under all environmental 
conditions to insure their reliability. 

FAIRCHILD has complete environmental test facilities and does not de- 
pend upon outside laboratories for these tests. 

FAIRCHILD Type tests as well as Quality Control tests are conducted 
under Air Force surveillance and with approved facilities. 

FAIRCHILD development units are tested to complete environmental 
exposure before they are released to the Production Department. 
FAIRCHILD makes use of pilot production runs to insure performance 
before full schedule production runs are made 

FAIRCHILD has a complete inspection set up including incoming, wind- 
ing, line and sub assembly inspection and 100% final inspection against 
customers drawings and specifications. 

FAIRCHILD Engineering sets up standards for materials and purchased 
parts in order to meet reliability requirements. 


FAIRCHILD has three modern air-conditioned plants. 


—~ & S =m 


™ 


Only Fairchild Linear and Non-Linear Pots incorporate all of the 
above Reliability features. These High Reliability units can be 
had in 34” to 5” diameters, single and multi-turn, in standard 
and high temp versions and with accuracies as high as .009%. 


For more information write Dept.14M. 


COMPONENTS DIVISION 


rm —fA/RCHILD 





THE 
TROLS CORPORATION 
BLACK BOX ee 


rn ale Cr < °) Tr ed ore A elernmeter 
Potent ometers e¢ Gyros « Pressure Transducers ¢ A 


* Built-in SAFETY FACTORS beyond the specs for reliability in Performance. 
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... at BOEH 
your ideas are quickly artd effi- 
ciently developed and produced — 
into precision engineered prod- 
ucts that meet today’s competi- 
tive demands. 

BOEHME services run the 
gamut from fine pitch precision 
gears, to electrical, electro- 
mechanical and electronic prod- 
ucts for automation and instru- 
mentation. 

There’s no obligation to 
learn more about how BOEHME 
can be of help to you. Send for 
descriptive literature, now! 


H.O. Boehme, inc... 
Designers and Manufacturers 
Communication Equipment 

Precision Electro-Mechanical 

Apparatus Since 1917 

915 Broadway New York 10, N.Y. 
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HI-VOLTAGE RESISTORS 


New Type PVX high voltage re- 
sistors utilize pyrolytic carbon alloy 
film with baked-on multiple-layer 
high-temperature coatings to protect 


against mechanical damage, moisture, 
and common transformer oils. Availa- 
ble in 1, 2, and 3 watt sizes.—Inter- 
national Resistance Co., 401 N. Broad 
St., Philadelphia 8, Pa. 
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CONNECTOR PIN PROTECTOR 


Ferrule pin protector of Teflon 
(illustrated as black ring) prevents 
accidental pin damage to new Micro- 
dot screw-type 50, 70 and 93-ohm mi- 









crominiature connectors by holding 
nut in forward position. Standard in 
yellow but may be ordered in other 
colors for circuit coding.—Microdot, 
Inc., 220 S. Pasadena Ave., South 
Pasadena, Calif. 
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MINI-GEARS FIT MARK 7 
MOTORS 


New Daco precision gear head pro- 
viding ratios from 15:0 to 4300:1 


Pa 





oy 4 ae 
uses adapter ring to mount on stand- 
ard Mark 7 servo motor. Backlash is 
held to 30 min with a 5 oz-in revers- 
ing load.—Daco Inst. Co., Tillary & 
Prince Sts., Brooklyn 1, N. Y. 
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TRANSISTORIZED TIME-DELAY 
RELAY 


New heavy-duty time-delay relays 
using transistors and RC time-con- 
stant elements in lieu of mechanical 
or thermal elements achieve: Delay 
periods from 0.01 to 60 sec.; timing 
accuracy of 10%; operate in ambients 
from —55 to 125° C; shock-resistance 
to 50 G for 11 ms; vibration, 10-80 


cps, 0.12” peak double amplitude, 80- 
2000 cps at 20 G; and contact life of 
100,000 cycles minimum at 10 amp 
resistive. In SPDT and 3PDT, 28 v 





de input models are standard with 
special voltage delays and ac inputs 
available-—Tempo Inst. Inc., 240 Old 
Country Rd., Hicksville, N. Y. 
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PLUG-IN RELAY 


New general purpose relay, avail- 
able in a wide range of ac and de coil 





voltages with contact arrangement 2 
Form C, rated 20 amps, 115 v ac or 24 
v de, features standard plug or jack 
terminals for rapid attachment to 
mating fixture on user’s equipment.— 
Wheelock Signals, Inc., Long Branch, 
N. d. 
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MINIATURE COAXIAL 
CONNECTORS 


New WCC series coaxial connec- 
tors for mounting on printed circuit 





boards are available in 50 and 93-ohm 
impedances. 50-ohm constant imped- 
ance group is illustrated, with 500 de 
rating:—H. H. Buggie, Inc., Box 817, 
Toledo 1, Ohio. 
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“POKE HOME” CONTACT 
CONNECTOR 


New type contacts allow soldering 
or crimping of contact externally 
from connector before circuit assem- 
bly. Contacts may be removed from 
connector at any time for replace- 
ment or rerouting. Insert arrange- 
ments range from 15 to 63 contacts. 





Polarized shells are forged aluminum 
with diallyl phthalate insert.—Am- 
phenol Electronics Corp., 1830 S. 54 
Ave., Chicago 50, Il. 
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SUBMIN MICA CAPACITOR 


New “Missil-Mite’” molded mica 
capacitor is said to be 73% smaller 
than next-smallest mica unit. 
Capacities from 5uusf through 





240unf are available with tolerances 
from +2% to +20% at working 
voltages of 300 v at 85° C and 200 
v at 125° C.—Micamold Electronics 
Mfg. Div., General Instrument Corp., 
1087 Flushing Ave., Brooklyn, N. Y. 
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WIDE VARIETY IN 
TEFLON TERMINALS 


Over 200 types of Teflon terminals 
including turretted, threaded, slotted 
Ooh 





and hollow-lug standoff and feedthru 
types, are now available in standard 
and “reversed” constructions, allow- 
ing one-side chassis connections to be 
made.—Trinseel, Inc., Div. of Tri- 
Point Plastics, Inc., Albertson, N. Y. 
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CONNECTOR FOR RUGGED 
ENVIRONMENTS 


New “EX” line of connectors re- 
sistant to heat, vibration, and sealed 
for extreme altitudes, use Monobloc 
Silicone insert arrangements and 
mate with MS, MS-E, and Cannon 
Electric hermetically sealed GS con- 
nectors. Meet Mil-C-5015 and Mil-E- 
5272, operate up to 325°F.—Cannon 
Electric Co., 3208 Humboldt St., Los 
Angeles 31, Calif. 
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THRU-BULKHEAD CONNECTOR 


New Model DM 9603 environmental 
unit carries connections through bulk- 





head to enable positive push-pull con- 
nection from either side. Both ends 
mate with Deutsch Models DM6502 
and DM9700.—The Deutsch Co., 7000 
Avalon Blvd., Los Angeles 3, Calif. 
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INSTRUMENT DRYER IS 
SELF-REACTIVATING 


Static (non-reactivating) airborne 
instrument dryers can now be re- 
placed with the new Model A-10 dry- 
er which uses a permanent dessicant 





automatically reactivated during 
changes in altitude. New unit 
breathes air in and out, to equalize 
pressure, dehumidify, filter and clean 
air passing into the instrument. Re- 
quires 28 or 115 v ac or de; 35, 50 
or 65 watts for %, 1 and 1% cu-ft 
sizes.—Daco Inst. Co., Tillary & 
Prince Sts., Brooklyn 1, N. Y. 
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HI-TEMP HYDRAULIC PUMP 


New 3 gpm, 450° F stainless steel 
and special alloy pump is designed 





for advanced aircraft and missile ap- 
plications. Designated Model 69W030, 
it is said to be capable of operating 
in ambients to 700° F.—Watertown 
Div., New York Air Brake Co., Star- 
buck Ave., Watertown, N. Y. 
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HYDRAULIC POWER PACKAGE 


New dependable source of controlled 
hydraulic power for servos and other 





hydraulic applications consists of 
pressurized reservoir, Dynacor pump, 
filter element, relief valve, and piston- 
type accumulator charged with inert 
gas. Measures 2%”x12” long; dry 
weight, 7144 lbs. — Applied Dynamics 
Labs., 32 N. Main St., Natick, Mass. 
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MINIATURE VARIABLE 
DISPLACEMENT PUMP 
New PV-3906 variable displace- 


ment pump, adaptable to a _ broad 
range of control methods, and minia- 





turized to 2.4 lbs, retains high effi- 
ciency and response characteristics of 
normal! sized pumps. Maximum con- 
tinuous speeds are 12,000 rpm for 
aircraft and 18,000 for missile use. 
—Vickers, Inc., Detroit 32, Mich. 
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UNBALANCED RELIEF VALVE 


New 52-114 Series in-line hydraulic 
relief valves meeting MIL-V-5523B 
operates in temperatures from —65° 
F to 275°F and at pressures to 400 





hy! tele BOE. 


psi. Only static O-ring seals are 
used, resulting in low differential be- 
tween cracking pressure and reseat 
pressure. Available in 4”, 3%”, 1%” 
and %” tube sizes. The flow capacity 
of the %” valve is comparable to the 
conventional %” unit with approx 
half the pressure differential between 
full flow and re-seat.—Arkwin Indus- 
tries, Inc., 648 Main St., Westbury, 
Me Es 
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INERTIA SWITCHES 


New miniature inertia switches in 
basic momentary and magnetic-hold 
(reset) types use a simple principle 
requiring one moving part. When 
iron cap is used, steel ball is held in 
closed circuit position until plastic 





reset button is pushed. In momentary 
contact switch, brass cap permits ball 
to return to open position every time 
the acceleration falls below the clo- 
sure level. Switches are available in 
24 standard models providing acceler- 
ation levels from 0.15 to 20G.—ZJnertia 
Switch Div., Safe Lighting, Inc., 527 
Lexington Ave., New York 17, N. Y. 
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ALTITUDE 


CONTROL INSTRUMENTS 
require MAXIMUM Performance 
MINIMUM Size - Weight - Power Drain 





So 


If You Have A 
‘Timing Problem 
Where Size, 

Mass and Power 

Drain Are Critical 
Read These 


Brailsford 

AGC Timers 
Are Unmatched 
In These Basic 
Requirements 


Model AGC 


SPECIFICATIONS 


Number of decks—1-4 ° Speed regulation—+1.0% at 50% viltage shift 
Size—1%” x 2%4"—depth depends on number of decks 
Segments per deck—2-8 for stock units. 
Special commutators to order for a nominal tool charge. 
Shorting or non-shorting contact ® / Power input—.008 Amp. at 6 VDC 


WRITE FOR LITERATURE 


BRAILSFORD & CO. INC. 
670 MILTON ROAD RYE, NY. 


BRAILSFORD 
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NEW FAST SERVICE 


TOROIDS and : 
ELECTRONIC 
TRANSFORMERS 


up to six made to your specifications 
SHIPPED WITHIN ONE WEEK 


LYNCHBURG 


TRANSFORMER COMPANY, INC. 


Edgewood Drive Extension 


LYNCHBURG, VIRGINIA 
Tel. 3-2666 
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FACTUAL nail 





IT. 1S A KNOWN FACT THAT RELIABILITY 
CANNOT BE “TESTED”? INTO A COMPONENT 


@ RELIABILITY must be “Built In” to the best of one’s ability and 
then the component must undergo a series of properly designed 
tests in order to weed out potential failures. 


@ Testing procedures must vary, dependent upon the specific type 
resistor under consideration. 


@ Inthe process of manufacturing and testing many millions of both 
Encapsulated Wire Wound and Hermetically Sealed Deposited 
Carbon Resistors, MEPCO has developed testing techniques 
which have definitely reduced catastrophic field failures to a 
minimum, consistant with the state of the manufacturing art. 


@ MEPCO high reliability test specifications outline the procedures 
utilized in this program. ME-3 covers hermetically sealed 
carbon film types and ME-4 precision wire wound units. Further 
information on both available upon request. 


Arrangements have been made for private discus- 
sion of your problems relating to the above at the 
2nd National Convention on Military Electronics, 
June 16th-18th at the Sheraton Park Hotel, Wash- 
ington, D. C. Write us now for details or see us at 
Booth #39 during show hours. 


mee em- MORRISTOWN 
Inc. ~NEW JERSEY 
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Chemical Warfare Defense 
Aided By Infrared 


Early detection of highly toxic chemical warfare 
agents, for over twelve years a major problen jp 
chemical warfare, now may be solved by a nev jp. 
frared development designated LOPAIR (for ‘ong. 
path infrared). The gas mask in its present improved 
form is effective against new invisible, odorless and 
tasteless gasses but must be fitted in place before js 
wearer has inhaled the vapor. In the past, no device 
was sufficiently sensitive and selective to provide ad. 
vance warning to enable troops to don masks in time 
for complete protection. 
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many 
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FIG. 1. LONG PATH infrared war ges 


detector uses absorption principle. 


The new detection device will flash a light or sound 
an alarm when a tiny amount of contaminant is de- 
tected as far away as a quarter-mile. Consisting of (A) 
the detector head, containing an infrared source and 
an analyzing detector; and (B) a self-aligning mirror, 
which is placed at the far end of the beam to intercept 
and return the infrared beam to the analyzer, LOPAIR 
is said to be capable of detecting a concentration of 
vapor from a pin-head sized droplet of liquid gas dis- 
persed in an average room. 

Once the analyzer has been set to respond to the 
characteristic infrared spectrum of a vapor, it will 
not be set off by any other materials likely to be pres- 
ent. It cannot be set off by any object breaking the 
beam between the two units. Besides its anticipated 
use by troops in the detection of gasses, LOPAIR can 
also be used for air pollution studies in factories. 
mines, etc. LOPAIR was developed by the Farrand 
Optical Co.. Inc., 4401 Bronx Blvd., New York 70. 
N. Y. for the U. S. Army Chemical Corps. If approved 
after final tests, it will be available to all branches of 
the Armed Forces. 
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Trisonic 
Data 
Processing 





CCELERATION of missile and aircraft research 
A during the coming months will be pressed in 
many laboratories, Automatic processing of wind tun- 
nel data will be one technique emphasized in order 





test results into the hands of the design engineers while 
the model is in place and ready for additional testing. 
Previous methods of data processing have required 
jours to days before approximate test results could 
be determined. 

One of the latest data processing systems has been 
leveloped by the Autonetics Division of North Ameri- 
can Aviation for their new Trisonic Wind Tunnel at 
Los Angeles, Calif. This new test facility, capable of 





making subsonic, transonic and supersonic tests at air 
speeds up to 2,500 mph, is of the intermittent blow 
type. The system is designed so that data taken dur- 
ing a test blow can be processed and presented in 
sraphic form between runs. This important feature 
will allow tunnel operators to modify or sometimes 
eliminate the next-planned test run in accordance with 
results of the test just completed. Hours to days can 
be saved in a single set of tests, with the result that 
design engineers can make better headway with any 
single project and the total number of projects the test 
acility can accomodate will be greatly increased. 
The new $5-million wind tunnel will first be used in 
lurther tests of North American’s advanced WS-110 
strategic bomber design program. 

The data handling system (Fig. 1) comprises two 
subsystems: 1) a data gathering subsystem capable of 
collecting information from 144 sensing elements at 
the rate of 3600 points each second, and 2) a data re- 
duction subsystem which can accept this information, 
make the desired computations and present completed 
charts in 15 to 30 minutes. 


\ 
Data Gathering 


Basically, the data gathering subsystem (Fig. 2) 
collects analog information from three or more types 
of transducers, converts this information into digital 
form and then records it for later processing. The 





transducers include strain gages to measure forces, 
pressure transducers to measure pressures and a po- 
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to cut down tunnel “dead time” and to put significant — 








FIG. 1. DATA 
handling system 
comprises (I) 
data gathering 
and (2) data re- 
duction subsys- 
tems. 


DATA GATHERING SUBSYSTEM 
MODEL AND PICKUPS 

PRESSURE TRANSDUCERS 

EXCITATION SUPPLY 

PRESSURE BALANCE PANELS 

FORCE BALANCE PANELS 

COMMON EQUIPMENT RACK 

TAPE RECORDER CONSOLE 

MONITORS AND CONTROL UNIT 


XIA™MPNw@p 


tentiometer to measure angle-of-attack of the model 
under test. Each force-measuring channel can be sep- 
arately calibrated (Fig. 3). 

At a patch panel, the data gathering operator can 
select the transducers needed and their arrangement. 
A sampling switch, sweeping the transducer outputs in 
turn, delivers each signal to the Epsco Model B Datrac, 
an analog-to-digital converter which converts it into 
11-bit binary code form in less than 150 psec. These 
outputs are recorded on magnetic tape for more leisure- 
ly processing and analysis in accordance with the re- 
quirements of the specific test being run. 

Six meters with associated relays monitor all forces 
on the model and give audible and visual warnings 
when any of six selected forces exceed pre-determined 
levels. 

Data Reduction 

The data reduction subsystem’s (Fig. 4) function is 
simply to edit the digital data received from the data 
gathering subsystem, process the selected data and 
present it in the desired output form. 

The input data to this subsystem is derived from 
the playback of the magnetic tapes. Instructions and 
miscellaneous information are fed into a computer by 
means of a typewriter and punched cards, 

The search and read unit selects predetermined 
blocks of information from the tape and feeds these 
through a buffer memory into the computer. The com- 












DATA REDUCTION SUBSYSTEM 


|. TAPE PLAYBACK CONSOLE 

J. SEARCH AND READ UNIT 

K BUFFER MEMORY 

L. ALWAC If E COMPUTER 

M COMPUTER CONTROL CONSOLE 
NW. CARD CONVERTER 





1BM 026 CARD PUNCH 
IBM 523 SUMMARY PUNCH 
1BM 523 SUMMARY PUNCH 
1BM 523 SUMMARY PUNCH 

IBM 514 REPRODUCING PUNCH 
18M 402 LINE PRINTER 

18M 082 SORTER 

CARD TRANSLATOR 

PLOTTER (WORK) 

CARD TRANSLATOR 

PLOTTER (FINAL) 

TEST CART 


N<*¢<CHoMpoOVO 


puter then performs the required mathematical and 
logical operations and provides the output information 
in punched-card form. 

Output punched cards are sorted into groups. One 
group operates a Mosely Model 2 Autograf point plot- 
ter which prepares work plots of the test results. The 
other group of cards is used to prepare a printed table 
of test results. After a number of such runs have been 
made, cards representing selected portions of various 
lests are used to prepare final plots on a Benson- 
Lehner Model G Electroplotter, 


On-Line Operation 

If desired, output data from the data gathering unit 
may be fed directly into the data processing com- 
puter in what is termed an “on-line” operation, In this 
mode of operation, a limited range of measured re- 
sults will be available to the engineers immediately 
upon termination of the test blow. Preliminary tests 
so made can quickly determine whether model modi- 
fications are “in the ball park’’, while all data gathered 
are simultaneously recorded for later complete process- 
ing. 

North American’s Trisonic Wind Tunnel, one of the 
industry’s most spectacular laboratory tools, is versa- 
tile in its adaptability to advancing testing require- 
ments. It is the largest of its type privately owned in 
the United States. 
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: Rugged 355-C control 
MILITARY relay meets or exceeds 
the following: 


> Shock test: Total of 18 impact 
MODEL 355-C shocks of 15 G’s. 


METER-RELAY Water tightness: submerged in 
tap water at a pressure of 2/2” 
mercury for 5 minutes. 


Dielectric strength: 1000 volts 
RMS at insulated parts. 


eeeeeeeeee 


Want ’em 


RUGGED 6° 


. 


ao" Vibration: Survives 10-55-10 cps, 
.060 amplitude, 1 minute cycle, 
1 hour, 3 axes. 


Corrosion: Passes 50 hour salt 
spray (QQ-M-15la). 

Contacts: Rated 100 Ma, in- 
sulation to signal coil rated 300 
volts DC. 


Description: Has a set of con- 
tacts in series with locking coil. 
Signal and locking coil, both on 
moving structure, lock pointer 
contacts positively. Resets when 
contact circuit is interrupted. 





UP TO 20,000,000 OPERATIONS!!! 
Assembly Products Inc. 


ery Chesterland 76, Ohio 
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ANOTHER FIRST! 


Splicing Digital Paper Tape or Bizmac Tape with- 
out cement or adhesives. 


NOTHING ADDED! 
FUSED TOGETHER IN 274 SECONDS 


@ Models available for all size digital tapes. 

@ If it’s a splicer you need which does not use 

cement or adhesives, we make it. 

@ For paper, film, magnetic tape, 
or any plastic materials. Write 
us your requirements. 


@ 5 
: 
# Dept. M 


s 


iWMMm PRESTOSEAL MFG. CORP. 


3727 33rd St., Long Island City 1, N.Y. 
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Magnetically-Damped 
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FIG. 1. NEW VIBRATION pickup has characteristic 


adapted for measurement of jerk. 


Measurements of low-frequency “jerk,” (the third 
derivative of displacement with respect to time) are 
now possible, using the same pickup which is used to 
measure higher frequency vibrations. The success of 
the new magnetically-damped Type 128-1 MB Vibra- 
tion Pickup (Fig. 1) in the testing of a recently-ac- 
cepted air-to-surface missile has opened up new pos- 
sibilities in the design-for-comfort of such rough-riding 
means of locomotion as tanks, trucks, earth-moving 
equipment and sulky farm tools; fields far removed 
from the initial use of the pickup in missile testing. 

“Jerk,” which produces major discomfort to vehicle 
passengers, and possibly lethal effects to passengers 
of a missile making re-entry into an atmosphere, is a 
low frequency displacement in which the rate of 
acceleration is changing. The construction of the 
Type 128-1 pickup (Fig. 2) features a light moving 
coil which is restricted to a single degree-of-freedom 
movement in a strong magnetic field. This field 
provides magnetic damping for low frequency re- 
sponses as well as excitation for the coil output. 

The response curve of the pickup (Fig. 3) shows 
that its output is constant to nearly 8 cps. The voltage 
of any output with a frequency lower than this can 
therefore be interpreted as proportional to “jerk.” If 





Pickup Measures “Jerk” 


COIL SUPPORT ARM 


COIL POSITION 
: ADJUSTMENT 








LIGHT 
MOVING COIL, 
ELECTRICALLY 

DAMPED S< 


NEOPRENE ~ 
STOPS 


ees \ 
PIVOT ASSEMBLY 
SCREW HOLE SEALS ALNICO MAGNET 


FIG. 2. CONSTRUCTION of MB Type 128 pickup. 


FIG. 3. FREQUENCY-OUTPUT response curve, 
Type 128 pickup. 
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FREQUENCY — CPS 
present, higher frequency oscillations can be elimi- 
nated from this measurement by means of a suitable 
low-pass filter. 

Measurement of high frequency vibrations super- 
imposed on a steady-state accelerations of up to 5G 
can also be accomplished with little change in sen- 
sitivity over an ambient temperature range of —65° 
to 250°F. Because of the relatively stiff suspension 
of the moving coil, the pickup is relatively insensitive 
to steady-state accelerations under +5G. By referring 
to the response curve, the data taken (an analog volt- 
age varying in amplitude and frequency) can be com- 
puted to indicate either acceleration displacement or 
velocity. The Type 128-1 Vibration Pickup is a devel- 
opment of the MB Manufacturing Co., a division of 


Textron, Inc., New Haven, Conn. 
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Remote control of aircraft throttles, jet afterburner 
valves, test cell apparatus and other applications re- 
quiring rapid, accurate response is acgomplished by 
a new 26 v dc velocity-feedback servo system. It con- 
sists of either a rotary or linear actuator with in- 
tegral potentiometer, a transmitting potentiometer, and 
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High Speed Servo System 


a control box housing other circuit components. The 
two potentiometers are connected to form a_ basic 
Wheatstone bridge in which the Micropositioner, an 
ultra-sensitive polarized relay, is used as the bridge 
balance detector. 

Rapid, accurate response at high velocities is ob- 
tained without hunting at speeds up to 90°/sec (15 
rpm) or 1”/sec (linear). Anti-hunting is accomplished 
by a unique velocity feedback circuit utilizing the 
principle that the generated “back emf” of a de motor 
is proportional to its speed. Independent calibrating 
rheostats adjust the amount of anticipation for each 
direction of travel, matching a wide range of inertia 
at the load. Underdamped, overdamped, and critically 
damped conditions can be readily obtained. (From 
60-page technical catalog, Aircraft Controls, Barber- 
Colman Co., Rockford, Ill.) 
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1 MEGACYCLE 
“AUTOMATIC 

CAPACITANCE 
LIMIT BRIDGE 





BUILT-IN STANDARDS 





MODEL AB-5 
AUTO-BRIDGE 


First time available anywhere... 
high speed, 1 MC automatic capac- 
itance limit bridge to meet all gov- 
ernment and commercial testing 
specifications. Complete in itself 
with built-in precision standards... 
no external capacitors required. 
Perfect for lab or production testing 
applications. Truly high-speed test- 
ing ... no knobs or dials toturn... 
no meters to read. When used as a 
simple indicator, green light indi- 
cates test capacitor within toler- 
ance, red and amber lights indicate 
high or low out of tolerance unit. 
This can also be supplied with semi 
or fully automatic component feed- 
ing and sorting mechanisms. 


SPECIFICATIONS 


® FREQUENCY—1 megacycle 


@® RANGE OF MEASUREMENT — 
0-1000 mmf (+ tolerance adjust- 
able to 100%, — tolerance to 
25%). 


@ ACCURACY — Guaranteed accu- 
racy %% from O to 500 mnt, 
1% up to 1000 mmf. 


® SPEED OF RESPONSE — Less 
than 1/10 second. 





Write today for full technical 
se, details to eee 















Industrial 
Instrumentss inc 


89Commerce Road. Cedar Grove Esser Sour 
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Dynamic Balancing of Masses 
Important in Potentiometers 


Importance of mechanical as well as electrical pre- 
cision is featured in the design of the new Kintronic 
1000 Series potentiometers, dynamically balanced 
for severe environmental applications. The céncept 
of dynamic balance centers around the contact. The 
palladium contact in its assembly is mounted and dy- 
namically balanced in jewelled pivots at the end of a 
husky arm, which in turn is securely clamped on the 
shaft and also dynamically balanced on the shaft (see 


illustrations). Because dynamic balance is main- 
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FIG. |. EXCEPTIONAL environmental per- 
formance is said to result from dynamic 
balancing principle. 





tained in all parts, only light torque-spring pressure 
assures constant contact with the winding under the 
most severe environmental conditions. Maximum rota- 
tional speed, life expectancy and long term accuracy 
are all improved. 

That attention to mechanical precision and balance 
“pays off” is evident from a reading of the perform- 
ance specifications of the new series: Life, 5 million 
cycles; vibration 30G at 2,000 cps; rotational speeds 
from 1,000 to 3,425 rpm depending on size; and 
starting torques as low as 0.1 oz-in for the smallest 
size. Kintronic pots are available in six standard sizes 
from 7%” to 3”, with either functional or linear wind- 
ings available in each size. All-metal housings, silicon- 
glass laminate winding cards, and only ceramic and 
teflon parts used in interior construction ensure re- 
liable high temperature operation. The 1000 Series 
potentiometers are a development of the Kintronic 
Division of Chicago Aerial Industries, 10265 Franklin 
Ave., Franklin Park, Ill., represented in the South West 
by the Paul F. Wiley Co., Los Angeles, Calif. 
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KEARFOTT SERVO MOTORS MEET ALL REQUIREMENTS 
OF RELIABLE, HIGH-PERFORMANCE MISSILE SERVO SYSTEMS. 


SHOCK AND VIBRATION: Ruggedized to withstand 30 g's and 2000 cps 
TEMPERATURE: Designed for operation at 400° F. or higher. 
CORROSION RESISTANT: Materials used assure freedom from corrosion, 
IMPEDANCE LEVEL: Matched to function with transistorized amplifiers. 











STALL | NO LOAD TAGE | TRANSISTORIZE 
we SS ee oe "ae AMPLIFIER 

400 cps 

R-123-5 | 8 33 | 6500 | 26/40v A3105 
R-124-5 | 10 28 | 6500 | 26/40v A3105 
R-119-5 | 11 60 | 6200 | 115/40v A3106 
R-110-5 | 15 1.45 | $000 | 115/40V A3106 
R-111-5 | 18 2.4 4800 | 115/40V A3104 
R-112-5 | 18 2.8 9800 | 115/40V A3104 
60 cps 

R-160-5 | 18 25 3400 | 115/40V A3300 


























Send for detailed data on all Kearfott components 












KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J. 
Midwest Office: 23 W. Calendar Ave., La Grange, Ill. South Central Office: 6211 Denton Drive, Dallas, Texos 
i West Coast Office: 253 N. Vinedo Avenue, Pasadena, Celif. 
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Servo System Package 


Adaptable for controlling valves, feed screws, an- 
tennas, throttles tuning, remote TV—for machine 
tools, chemical and nuclear processes, this unit com- 
bines flexibility with simplicity, high performance 
with economy. A sensing element such as a pressure 
transducer (or flow, speed, temperature, level, etc.) 
may be provided in lieu of the manually operated po- 
tentiometer. A complete automatic controller, or only 
the actuator-amplifier elements to receive the error 
signal, can be furnished. 





Sed 








AMPLIFIER 


The basic circuit consists of an electronic ampli- 
fier across a bridge circuit formed by the demand, or 
setable element, and a follow-up element driven by 
the actuator. The “muscle” of the system is a com- 
pact planetary gear-reduced dc motor characterized 
by high torque for its size and weight. (From applica- 
tions bulletin No. 2500 included in 18-page catalog, 
*A.C. and D.C. Motorized Devices,” Globe Industries, 
Inc., 1784 Stanley Ave., Dayton 4, Ohio.) 
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Frequency Stability Tester 


A new microwave frequency stability meter is de- 
signed to measure drift and frequency modulation 
within 1 cps in bands from 10 me to 10,800 me in re- 
search and maintenance applications. Incorporating a 
digital discriminator, any change of frequency causes 
a change in the number of pulses, quantized and 
shown in cps on the frequency deviation meter. 

The frequency of the signal under examination, in 
addition to its frequency modulation disturbance, is 
usually drifting. The amplified output of the quantizer, 





after filtering and demodulation, drives the drift meter. 
Interchangeable RF heads allow the instrument to 
cover either the complete microwave range or a single 
selected range. Power supply with plug-in RF head 
is shown on left, indicator unit on right, of illustration. 
(From 3-page bulletin 5009, Laboratory for Elec- 
tronics, Inc., 75 Pitts St., Boston 14, Mass.) 
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New Products—Cont. 





RUGGED MISSILE POT 


New rectilinear potentiometer de- 
signed for hydraulic actuator, motor 
gimbal, and control surface indica- 
tions operates accurately under vibra- 


tions up to 20 G in temperatures to 
275° F, and shocks to 100 G. Avail- 
able in 0.5” to 12” ranges, it contains 
one 10,000 ohm element for tele- 
metering and a 500 ohm element for 
control.—Servonic Inst., Inc., 640 
Terminal Way, Costa Mesa, Calif. 
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TRIAXIAL G-GAGE 


A new line of tri-axial accelerome- 
ters, designed to measure shock and 
vibration in three mutually perpen- 
dicular directions, minimizes installa- 
tion time and space requirements in 
tests where three accelerometers are 





required. Standard 400-TX and minia- 
ture 500-TX series use piezoelectric 
ceramics to feature broad character- 
istics with sensitivities to 27 mv/G 
providing responses from 0.03 to 40,- 
000G. Natural frequencies range from 
20 to 35 ke for frequency coverage 
from 1 cps to 12 ke.—Columbia Re- 
search Labs., McDade Blvd. and Bul- 
lens Lane, Woodlyn, Pa. 
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TRANSISTOR TRANSFORMERS 


Transistor driver and output trans- 
formers in molded construction to 





meet Mil-T-27A, Class R and S grade 
2 or 4, have min reliable life of 
10,000 hr.~Terminals are for use with 
dip-soldered printed circuitry.—Mic- 
rotran Co., Inc., 145 E. Mineola Ave., 
Valley Stream, N. Y. 
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ENCAPSULATED MIL-TYPE 
TRANSFORMERS 


Epoxy resin dipping techniques 
which do not require “buffer” mate- 
rials to prevent cracking are being 
used by DuMont to produce trans- 





4 ih 


formers meeting all Mil-T-27A Class 
B requirements. The new process per- 
mits a minimum of epoxy thickness 
with better moisture protection and 
better heat transfer, and lower pro- 
duction costs than with conventional 
potting methods.—Military Equip. 
Div., Allen B. DuMont Labs., Inc., 
760 Bloomfield Ave., Clifton, N. J. 
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NO POT NOISE AT 
40 G VIBRATION 


Linear motion pot with self-align- 
ing feature is said to operate reliably 
at 40 G up to 2000 cps with error less 
than %%, without backlash, and with 





electrical noise not to exceed 0.1% 
of the total variable resistance or 100 
ohms, per NAS-710. Designated 
Model 157 Align-O-Pot, it’s floating 
shaft permits lateral movement of 
actuator in missile uses without side- 
load effect. Available in single or 
dual outputs and in resistances from 
1 to 20 K.—Bourns Labs., Inc., P. O. 
Box 2112, Riverside, Calif. 
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PROPORTIONAL MAGNETIC 
AMPLIFIERS 


Two proportional magnetic ampli- 
fiers, identical except for physical con- 





figuration, are designed for propor- 
tional control of up to 90 watts out- 
put with input power of a few milli- 





watts. Designated the PA5A (ey. 
indrical) and PA5C (rectang ilar) 
the units contain no vacuum ube 
require no shock mounting, and with. 
stand +30G vibration to 2,000 ep; ani 
50G shocks for 11 ms. They operat, 
from standard 115 v 400 eps aicraf; 
or missile power sources, and meg 
or exceed MIL-E-5272C.—Mazg neti, 
Controls Co., Dept. KP, 6405 Cam. 
bridge St., Minneapolis 16, Minn. 
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SERVOS & COMPUTERS 


PROTOTYPE DIGITAL SYSTEMS 


New M-Pac Plugboard Mode! 
PB101 lets system designer try ou 
new ideas at least expense, build one 
of-a-kind modifications without time 








consuming development, and is ideal 
as teaching aid for digital design 
classes. Plugboard accepts 24 tran- 
sistorized 3C-PACs Series M each 
into its own 12-pin printed circuit 
connector, connecting to paired jacks 
shown on front panel. Connections 
are quickly made and changed by in- 
sulated jumpers, plugs.—Computer 
Control Co., 92 Broad St., Wellesley, 
Mass. 
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MULTI-TARGET COMPUTER 
TUBE 


Storage or high-speed switching 
functions in computers can be per- 
formed using a new cathode ray tube 
made possible by techniques developed 








by the Corning Glass Works. A great 
number of wires are precisely placed 
in the tube faceplate, allowing for 
any combination or series of storage 
circuits, as each lead plus its sup- 
porting elements can store a separate 
amount of information without using 
feedback systems. It can also be used 
as a multiple cathode switch for 
ultra-speed computer switching cil- 
cuits. In the unit shown, 256 lead 
wires are imbedded in 4 sq in of face- 
plate—Corning Glass Works, Cort- 
ing, N. Y. 
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TRANSISTORIZED SUMMING 
AMPLIFIER 


New ac input-output summing am- 
plifier for 400 cps operation will find 
applications in computers, servo sys- 
tems and computers for bridging and 


es | 





operational amplifiers, scale factors 
and servo preamplifiers. Transistor- 
ized construction provides low power 
consumption (50 ma at 45 v), high 
resistance to shock and vibration, 3000 
ohm input and 10 ohms output im- 
pedance.—Waldorf Inst. Co., Elec- 
tronics Div., Huntington Station, L.I., 
N. Y. 
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CARD-TO-TAPE TRANSLATOR 


New magnetic core memory unit 
Type 80-CB-7 converts punched-card 
data in parallel form into serial form 
for electronic computers, digital con- 





trol systems and remote transmission. 
Stores up to 80 alpha-numeric char- 
acters to accommodate standard card, 
using transistors, diodes and ferrite 
cores as active elements for high 
reliability.—Telemeter Magnetics, 
Inc., 2245 Pontius Ave., Los Angeles 
64, Calif. 
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AN-DIG CONVERTER /DIGITAL 
VOLTMETER 


New instrument, designated the 
Voldicon, capable of 2,000 indepen- 
dent analog-to-digital conversions per 
second; is so fast that a signal ac- 





companied by noise is read as bright- 
ly seen numerals while the magni- 
tude of random noise values can be 
estimated by other numbers dimly lit. 
Analog-digital outputs include visual 
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display, decimal output for driving 
typewriters or punches, and binary- 
coded decimal output and comple- 
ment for driving most computing ele- 
ments. At slight additional cost deci- 
mal output matrix for arbitrary cod- 
ing can be furnished.—Adage, Inc., 
292 Main St., Cambridge, Mass. 
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SOLUTION OF NAVIGATIONAL 
TRIANGLES SPEEDED 


New model PT315_ trigonometric 
potentiometer for analog solution of 
sine or cosine functions at de or con- 
ventional carrier frequencies over a 








100° range of function. 3”, 15-turn 
units are internally compensated for 
a specified load so no isolation am- 
plifier is required; achieve conformity 
of 0.02% for sine or cosine values 
less than 0.707 and .04% for values 
over 0.707. Available in hi-tempera- 
ture (160° C) resistant glass-epoxy 
or anodized aluminum housings; Class 
5 precision ball bearings and ground 
surfaces assure low torque and long 
life—Analogue Controls, Inc., 39 Ro- 
selle St., Mineola, N. Y. 
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SERVO MECHANICAL 
COMPONENTS 


New line of predesigned mecha- 
nisms and servo components include 
tiny clamp-on gears, anti-backlash 
gears, pin couplings, and slip clutches. 





ae 


When assembled with ballbearing 
gearplate assembly and 0.125” dia 
shafts they form a precision gear box 
with up to six shaft extensions on 
either side to accommodate all sizes 
of servo components. Gearing ar- 
rangements can be varied until op- 
timum is reached when unit can be 
shipped as_ deliverable equipment, 
meeting Mil-E-5400 specs. Hermet- 
ically sealed enclosures are also avail- 
able.—Precision Mechanisms Corp., 
577 Newbridge Ave., East Meadow, 
N. Y. 
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Need test stands? 
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F your problem is functional 
test equipment or control 
panels, Industrial Engineering Cor- 


poration can supply the answer. 
Whether your needs call for the use of 


CORPORATION 


525 E. WOODBINE, LOUISVILLE, KENTUCKY 
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hydraulic, pneumatic, electric or elec- 
tronic principles—singly or in any combi- 
nation— IEC has the imagination, the 
ability, the facilities to handle the job right, 
from original design to actual installation. 


Consult IEC — Industrial Engineering Corpo- 
ration —on your test equipment requirements. 
Write today! 


INDUSTRIAL ENGINEERING 


Makers of GG oy pressure protective devices 








Electronic 
Circuitry 
for Instruments 


and Equipment 


by MILTON H. ARONSON 
Editor, 


Instruments & Automation 
* 

“As a comprehensive source book 
on instrument circuitry, this one 
will be hard to beat.” 

... Sept. issue of RADIO & TEL- 
EVISION NEWS 


The first book of its kind 


A complete home-study TEXT 
and COURSE, with 458 multiple- 
choice home-study test items on 
basic electronic circuitry for in- 
struments, communications, TV, 
laboratory apparatus, and military 
equipment. (Printed serially in 
Instruments as “Instrument Elec- 
tronics.” ) 


Instruments Publishing Co., 

845 Ridge Ave., Pittsburgh 12, Pa. 
Enclosed is 9............ gee ed copies of 
Aronson’s ELECTRONIC CIRCUITRY for 


INSTRUMENTS and EQUIPMENT at 
$2.00 each postpaid. 
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Potentiometer Phase-Angle 


The phase-angle characteristics of several poten- 
tiometers are described and their curves shown to de- 
pend on a combination of several effects. Measure- 
ments of phase angle (@) vs fractional rotation (a) 


@ AT ike IN MICRORADIANS 


as measured on a General Radio Type 1605-A Im- 
pedance Comparator, using small fixed resistors as 
phase-angle standards, are shown for the G-R Type 
977-N 10 kilohm, wire wound potentiometer (Fig. 1). 
(From six-page article in Vol. 32 No. 8 General Radio 
Experimenter, from General Radio Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass.) 


Multiple Header and Plug Data 


Hermetic seals consisting of a true glass-to-metal 
bond (in contrast to merely melting glass with metal) 
maintain integrity and rated electrical characteristics 
through repeated or continuous exposure to thermal 


FIGURE 5 


PHASE ANGLE CHARACTERISTICS 
FOR 





TYPE 977-N, IOKQ, WIRE WOUND POTENTIOMETER 


NO PLATE 
FLOATING 


PLATE 
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To order: Specify part number and terminal pat- 
tern number. Add code letter, if required, for “Op- 
tional Design Variations,” as follows: Code P—Ter- 
minals flattened and pierced; Code T—Exhaust tubula- 
tion 0.090/0.050” x 114” long; Code M—Colored in- 
dex ring around one terminal; Code V—Center ter- 
minal in addition to designated standard pattern, 
(From 16-page Catalog 657A giving standard series 
groupings for hermetic seals ,Hermetic Seal Corp., 29 


S. 6 St., Newark 7, N. J.) 


120 


For this literature circle 165 on inquiry card. 





New Products—Cont. 
HIGH FREQUENCY COUNTER 


New 10 me electronic counter with 
eight-place digital readout provides 








video amplifier, 


interval timer, 
and 100 mc and 220 me converters to 
be directly plugged in. Photo shows 
video amplifier unit in place.—North- 
eastern Engineering, Inc., Manches- 
ter, N. H. 
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for 


INERTIALLY DAMPED SERVOS 


New BuOrd size 11 servo motors 
feature inertial damping achieved by 
magnetic coupling of low-inertia drag 
cup to freely rotating magnet fly 
A 


~ 





wheel, providing damping under accel- 
eration and deceleration without re- 
duction in output power at constant 
velocity. Standard unit, 11P1-3, ope- 
rates directly from 115 v, 400 cps 
with a 40 v CT control-phase wind- 
ing. Special control-phase windings 
for transistor and magamp drives 
are available. Min no-load speed, 6200 
rpm; min stall torque, 0.60 oz-in.— 
Servomechanism, Inc., Mechatrol Div., 
1200 Prospect Ave., Westbury, L. I., 
N. Y. 
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PANCAKE CLUTCH 


New precision clutch with torque of 
16 oz-in is only half as long as its 
mounting dia. Designated Model PC-8, 





¢ 


it is designed for close-coupled oper- 
ations, features encapsulated coils, 
fixed terminals, 1.000 servo mounting 
dia. and ABEC-5 ball bearings.—Au- 
totronics, Inc., Rt. 1, Box 812, Dept. 
#14., Florissant, Mo. 
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AIR-DAMPING DASH POTS 


New Airpot precision damping 
units for system stabilization, vibra- 
tion damping and time delay are 
available in two-way types, providing 








adjustable damping equal in both di- 
rections; and one-way types, offering 
non-linear adjustable damping in 
push or pull direction with fast reset. 
Damping-constant adjustable to 2 
lbs/in/sec, with maximum tension 
force of 4 lbs at sea level for 2-way 
and pull style units.—Electric Regu- 
lator Corp., Pearl St., Norwalk, Conn. 


For more information circle 169 on inquiry card. 


SUB-MINIATURE SERVO CLUTCH 


New FCX-59 sub-miniature servo 
control clutch and FBX-59 Brake 
operate with a maximum of 1.1 watt 
input to provide 8 oz-in torque (guar- 





anteed) in approx 0.9 milliseconds. 
These units will fit in a standard 
4%” dia servo mount, and are claimed 
to have no backlash when engaged and 
no radial or axial displacement when 
engaging. For missile or critical-size/ 
critical-weight applications.—Magtrol, 
Inc., 240 Seneca St., Buffalo 4, N. Y. 
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LAB TEST EQUIPMENT 
EXCITER HAS DUAL ROLE 


High accuracy (+ 1%) of its 
signal generator calibration and its 
seismically-mounted signal generator 
field enables the model C11 Vibration 
Calibrator Exciter System to serve 
as a laboratory standard in the cali- 
bration of velocity, displacement, and 
acceleration transducers and pickups. 
This accuracy is also matched by 








such rugged construction that i. aj. 
so is used extensively as a vibr: tion 
test or fatigue testing system, pro. 
ducing vibratory forces up to 5) ]h 





vector and on continuous operation 
with up to 75 G resonant load.— 
MB Mfg. Co., PO Box 1825, New 
Haven, Conn. 
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POWER SUPPLY TESTER 


New mobile console for laboratory, 
assembly or flight line testing of de- 
to-de power supplies tests the prin- 
cipal parameters of all types and 





makes of power supplies with any 
number of de outputs. Output volt- 
ages, input voltages, load currents, 
impedance and ripple are accurately 
measured. Integral water supply is 
provided for systems that require 
cooling during continuous ground op- 
eration. Western Design & Mfg. 
Corp., Santa Barbara Airport, Goleta, 
Calif. 
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INSTANTANEOUS SPECTRUM 
ANALYZER 


New model 100 Spectralyzer ana- 
lyzes 32 cps bandwidths in the 50- 





10,500 cps range in 3 bands. Spee: 
trum under analysis is applied sinul- 
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taneously to 100 magnetostriction 
filte’s which cross over at 3 db and 
the output of each filter is sampled 
in sequence. Out-of-phase summation 
of scanned outputs cancels noise and 
provides frequency resolution to dis- 
tinguish signals 60 cps apart. Appli- 
cations include study of satellite sig- 
nals, telemetering, transmission jam- 
ming, tube microphonics, and trans- 
mission of coded frequencies.—Kay 
Electric Co., Maple Ave., Pine Brook, 
N. J. 
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RF SPECTRUM ANALYZER 


Analysis of radar, radio relay and 
other signals in the 2400 to 9600 me 
range to an accuracy of + 0.08%, 
plus evaluation of high VSWR, leak- 





age and loss conditions, are accom- 
plishments of new Spectrum analyzer 
designated PRD Series 860. The basic 
power supply and indicator unit, 
Type 860-I, includes IF amplifier and 
5” oscilloscope display for use with 
any of four RF heads. IF character- 
istics: Ist IF center frequency, 40 
me; 2nd IF, 5 me; less than 30 ke 
bandwidth; over 60 db attenuation; 
3-30 cps min spectrum sweep range; 
and linear spectrum amplitude dis- 
play.—Polytechnic Research & De- 
velopment Co., 202 Tillary St., Brook- 
lyn 1, N. Y. 
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CHECKS RADAR SWEEP 


FIDELITY 
New type 1105 Radar-Video sweep 
provides 


generator instrumentation 





for testing of frequency-amplitude 
characteristics of wide band circuitry, 
including radar amplifiers and filters. 
Video frequency sweep from 50 ke to 
10 me; output adjustable from 1 mv 
to 2 v peak-to-peak; 1 to 10 me points 
are marked by ten crystal-controlled 
markers of 0.01% accuracy.—Tel-In- 
strument Electronics Corp., Dept. W, 
728 Garden St., Carlstadt, N. J. 
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VARIABLE ULTRASONIC DELAY 


A delay medium of fused quartz 
driven by a precision mechanical sys- 
tem provides a wide variety of delay 
ranges for special applications, in- 


Seti 
fs 





cluding target simulators, where ac- 
curate setting of delay time is es- 
sential and band width is required.— 
Andersen Laboratories, Inc., 501 New 
Park Ave., West Hartford, Conn. 
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COBALT 60 RADIOGRAPHIC UNIT 


New Cyclops radiographic unit con- 
tains Cobalt 60 radioactive source in 
steel-jacketed lead sphere with re- 
mote-controlled shutter which permits 





personnel to supervise radiography at 
safe distance. 5”-thick steel can be 
radiographed for flaws in 6 minutes 
with unit that can move to the job 
even on out-side construction sites.— 
Picker X-Ray Corp., 25 S. Broadway, 
White Plains, N. Y. 
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BLACK BODY I-R STANDARD 


New black-body infrared source 
and calibration standard, Model RB-1, 
features an extended area (2%” dia) 
with special Fresnel surface. Operat- 





ing over temperatures from 60° to 
500° C with an axial emissivity over 
0.99, the unit also incorporates a di- 
rect-reading temperature controller. 
Operation requires 210 watts at 115 
v, 60 cps.—Radiation Electronics 
Corp., 8241 N. Kimball Ave., Skokie, 
Til. 
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PRIMARY STANDARD 
POTENTIOMETER 


New voltage current instrument, 


incorporating a standard cell refer- 
ence, voltage divider, and resistance 
achieves 


standards; accuracy of 








0.0015% in voltage measurement and 
0.003% in current measurement. 
Standard cell reference, accurate to 
0.001%; and voltage divider, accurate 
to 0.001%, can be used separately as 
lab standards.—Julie Research Labs., 
Inc., 556 W. 168 St., New York 382, 
N.Y. 
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INTEGRATOR FOR WAVE 
ANALYSIS 


Power spectral density analysis of 
random waves is speeded by new unit, 








TP-633 Power Integrator, that ac- 
cepts IF output from the Analyzers, 
producing a de analog. proportional 
to power spectral density.—Technical 
Products Co., 6670 Lexington Ave., 
Los Angeles 38, Calif. 
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SERVO SHAFT HANGERS 


New precision component and shaft 
hangers are designed for servo and 
for prototype and production applica- 
tions. Single and double bearing type 


an? 
“a 





hangers for 4” and %” shafts, and 
blank hangers for mounting non- 
standard components can be supplied. 
—Reeves Instrument Corp., 207 E. 
91st St., New York 28, N. Y. 
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TACHOMETER | 
_ GENERATOR 





DECREASE 
SIZE... 
INCREASED EFFICIENCY 


EAD’s precision size 11, 115-volt motor 
tachometer is now available in a smaller 
package—and achieves improved electrical 
characteristics! It delivers 0.6 volts per 1000 
rpm with 19 millivolts of total null. Lower 
nulls are available. Upper temperature read- 
ing is 150°C. EAD’s new unit is available in 
variations of voltages and power ratin 
transistor operations, variations in shaft and 
mounting configurations, etc....and may be 
ordered with precteton gear heads to your 
requirements. Write for more information. 





. 345 CENTRAL AVENUE 
VICES, ine. DOVER, NEW HAMPSHIRE 
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Engineering 
Handbook on 





TEFLON* 


Fully describes its advanced usage as a 
cushioning and insulating material for wire 
and tube supporting clamps. 


Send now for your copy of this new 20-page 
illustrated “TX” Engineering Handbook on Teflon® 
(Tetrafluoroethylene). Contains all latest information 
on Teflon® including chemical, thermal, electrical 
and aging properties as well as modern methods of 
handling it. Illustrates seven models of Teflon® 
cushioned support clamps which are available in 18 
standard types. Included is a comprehensive tabu- 
lated chart covering 28 tests, furnished courtesy of 
the Du Pont Company. Write today for free copy. 


®Du Pont Company registered trademark. 


TA MFC. CORP 


4607 ALGER STREET ° LOS ANGELES 39 ALiIFORN:A 
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New 16mm. processor 


DEVELOPS FILM AT 
SIX FEET A MINUTE 


Speedy, commercial quality processing of 
16 mm. film, without the use of a dark- 
room, is now possible with Fairchild’s 
“Mini-Rapid 16” Processor. Here’s how you 
can process a 100-foot roll of film,-“from 
shooting to screening,” in just 20 minutes. 





1, Minutes after shooting, a 100-foot film spool: 

is dropped into the feeding compartment. To 

develop, the operator simply feeds the first few 

inches into a slot in the compartment. 

7 
i 
i 





2. Less than two minutes later, the first few feet 
emerge, dry and ready for inspection. The oper- 
ator can adjust to compensate for exposure or 
chemical temperature variances simply by turn- 
ing the drive speed control knob. 





3. After another fifteen minutes, the 100-foot roll 
is completely developed—another three minutes 
to load projector and it's ready for screening! 


If you require comme *rcial quality negative 
processing of 16 mm. film for immediate 
viewing —service never before possible — 
investigate Fairchild’s new “Mini-Rapid 
16” Processor. It’s already in demand by 
industry and television. 

For a demonstration in your own plant 
or office, write F airchild Camera and 
Instrument Corporation, Industrial Cam- 
era Division, Dept. 9X, 5 Aerial Way, 
Syosset, Long Island, New York. West 
Coast Office: 6111 East Washington Boule- 

vard, Los Angeles, California. 


fAIRGHILD 


§ AMERA AND INSTRUMENT 


conporarion 
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Optics, Radio, Infrared and 








FIG. |. SINGLE SAPPHIRE crystals now can be 
a. up to 5//,"' diameter. Finished windows and 
lens shown with rough crystals from which they are 
polished. 


Extreme hardness and ability to take a smooth 
polish make sapphire (alumina single crystals) 
ideally suited for critical wear applications, such as 
wear guides in tape recorders, camera film guides 
and phonograph needles. 

Like sintered aluminum oxide, sapphire is an ex- 
cellent insulator and a low-loss dielectric material 
from low frequencies up to the microwave region. 
As an insulator in vacuum systems, sapphire has the 
advantage over sintered alumina in that it has zero 
porosity and so does not outgas. These properties 
make sapphire ideally suited for output windows in 
microwave tubes such as klystrons and magnetrons, 
internal supports for vacuum tubes, insulators, and 
low-leakage capacitors. Single crystals to 514” diam- 
eter are now grown. 

The optical transmission of sapphire runs from 
within the ultra-violet region (1450 Angstroms) to 





Hi-Temp Systems Use Sapphires 





SOME PROPERTIES OF 
INDUSTRIAL SAPPHIRE 


Composition 100% aluminum oxide 

Finish Optically clear or frosted 

Melting Point 2040°C 

Hardness Knoop: 1525 to 2000; Mohs: 9 

Specific Gravity 3.98 

Thermal conductivity 0.065 calories/cm’/sec/°C/cm 

at 100°C. 

Electrical Resistance 500°C 1000°C 1500°C 
10°* ohm-cm 10° ohm-cm 10* ohm-cm 

Optical Transmission Ultra-violet Infrared 
(Sample 2mm (Sample | mm thick) 
thick) 92% at 3 microns 
66% at 2000 50% at 6 microns 
Angstrom 
20% at 1500 
Angstrom 











the intermediate infrared region (6 to 7 microns). 
Also, its usable transmission characteristics in the 
infrared go up to 1500°C. Thus, sapphire has consid- 
erable potential in specialized optical applications; for 
example, the exterior window of military infrared 
equipment, missile domes, optical windows in high 
pressure or high temperature systems; lenses where 
its low dispersion and high resistance to abrasion is 
needed; and in gaseous discharge lamps where its 
resistance to crazing from electrical discharge and 
desirable ultraviolet transmission characteristics are 
required. Particularly interesting is the use of a sap- 
phire rod as a radiation tube to bring infrared radi- 
ations from a heated target to a sensitive detector 
which can be placed in a cooler area.—(From 4- page 
brochure, “Properties and Uses of Linde Sapphire”, 
by Linde Co. Div. of Union Carbide Corp., 30 E. 
42nd St., New York 17, N. Y.) 
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High Level Diode SSB Modulator 


In CW radars and many types of test equipment 
standard mixer diodes are being used at elevated aver- 
age power levels of up to 150 mw per diode to ampli- 
tude-modulate microwave carriers at relatively high 
modulation frequencies to obtain single sideband out- 
puts. 

The safe operating power level is a function of the 
crystal de load resistance. As failures are often due 
to excessive crystal peak inverse voltage, it is recom- 
mended that de loads be held to the lowest possible 
values. In a typical modulator application two diodes 
are inserted in diode holders (Fig. 1) mounted on 
opposing arms, A and B, of a magic tee (Fig. 2) with 
an RF carrier injected into a third arm, C. Modulation 
voltage is applied across what would normally be 
considered the IF output load through a suitable trans- 
former. The use of one reversed-polarity diode paired 
with one of forward polarity allows the carrier and IF 
signals to be supplied in the same relative phase, thus 
generating sidebands in phase opposition which add 


100 SL Iie C 
9000 Mcs 


8940 Mcs. 26mW 


MICROWAVE MICROWAVE 


1N23C 1N23CR 


FIG. 1. SCHEMATIC OF MAGIC tee modulator 
provides 26 milliwatts in two sidebands from 300 
milliwatts input. Carrier is attenuated. 
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in the fourth or output arm, D, of the mixer. The 
carrier is appreciably rejected by the magic tee, 
but filtering (using standard microwave bandpass 
tecliniques) is necessary to eliminate the undesired 
sideband. 

Although the 100-ohm resistors shown (Fig. 3) 
limit the de reverse voltage to a safe value, somewhat 
larger values are commonly used. In a practical case, 
their value is adjusted for maximum sideband power 
output, and values to 1000 ohms are permissible. 


FIG. 2. MAGIC 
TEE, Model 
MA-541; diode 
holders fit on 
arms A and B; 
C is input arm 
and outputs are 
taken from D to 
antenna. 


FIG. 3. DIODE 
HOLDER Model 
MA 536A and 
IN23 E diode for 
9 kme band. 





These diode ground returns need not be a part of the 
60-me circuitry; ordinary filtering techniques may 
be used to isolate them. 

Frequency range: Depends upon waveguide com- 
ponents used; 8.5 to 9.6 kmc with hardware shown. 

Modulation bandwidth: 60 mc SSB. 

Power level: Approx. 26 mw in single sideband 
from 300 milliwatt input to modulator. 

Impedance: The modulating transformer impedance 
will depend on the impedance of the 60-me generator. 
At the power levels indicated, the diodes will represent 
a 60-me impedance of the order of 100 ohms. The 
transformer must match this level to the output im- 
pedance of the 60-me source. If higher resistor values 
are used the match must be adjusted accordingly. 

Conversion efficiency: The conversion efficiency of 
a diode modulator system depends directly on the 
conversion loss of the diodes used. Efficiencies of ap- 
proximately 10 db may be expected. For top per- 
formance the low-noise types 1N23E or 1N21E should 
be used. The 1N21 series is preferable for higher 
power use. 

Source: Mr. Howard I. Ellowitz, Chief, Diode Eng. 
Section. Microwave Associates, Inc., Burlington, Mass. 


For more information on Microwave hardware mentioned 
circle 183 on inquiry card. 


May-June, 1958 





2-Gyro Master For Jets 


A new Two-gyro Master Reference is now available 
to provide precise stable signals simultaneously to 
flight indicator, automatic pilots, fire control systems, 
navigation systems and other instrument receptors 
aboard new Air Force and Navy jet planes. Through 
the elimination of many separate stable elements pre- 
viously required, savings in weight, space and cost are 
possible. 

The Lear Model 2171 Master Reference (Fig. 1) 
combines a directional and a vertical gyro on a com- 
mon “no-gimbal-lock” type suspension. All modern 
military aircraft use directional gyros to provide a 
stable indication of aircraft heading during turn-type 
maneuvers. The conventional directional gyro, how- 
ever, is limited when the jet performs maneuvers re- 
quiring high pitch angles, and azimuth errors of 5° 
to 10° are common. The Lear two-gyro- reference 
stabilizes its directional gyro by holding it in its 
normally horizontal position through all types of 
maneuvers, reducing errors to a fraction of a degree. 
Random drift is very low; has been tested at rates 
less than 1°/hr when magnetic heading control is re- 
moved. 

The vertical gyro has a dual function; (1) pro- 
viding non-tumbling roll and pitch (elevation) signals 
for flight instruments, or (2) for automatic control 
systems. No-gimbal-lock design of the vertical gyro 














AZ OUTPUT SYNCHRO 
LEVELING TORQUER 
PITCH OUTPUT SYNCHRO 


ROLL TORQUER 


PITCH TORQUER 


FIG. |. MASTER COMPONENT provides stable 


signals to all plane's instruments. 


allows its full 360° freedom in pitch or roll, provid- 
ing accurate stabilization information during loft 
bombing and sustained near-vertical flight. 

The two-gyro system is contained in a 614” x 614” 
x 13” package weighing only 19 lbs and is tested 
under random noise type vibration at 10 G, 10 to 2000 
cycles, and 10 G shocks. It is a development of Lear, 
Inc., 110 Ionia Ave., Grand Rapids, Mich. 
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Quartz Standard Has Unusual Stability 
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New Marconi Type RD 101 Frequency Standard 
employs a high-precision 5 mc quartz crystal in com- 
bination with a servo system which eliminates insta- 
bilities arising from the inherent reactances of valves 
(tubes) and associated components. As the servo cor- 
rects errors in excess of a few parts in 10", the equip- 
ment provides the highest stability attainable with a 
quartz resonator. 

Two forms of stabilization, namely by resonant loop 
vector balance and by RF bridge balance, may be 
used simultaneously, as shown in Fig. 1. This arrange- 


ment includes three additional (stabilizing) compo- 
nents; namely in inductance L,; to balance the re- 
actance of C, in the resonant loop, a periodically vary- 
ing reactance +X,, for the purpose of exploring the 
relation to bridge balance, and a correcting reactance 
X, which may be controlled by an error signal ob- 
tained from the detector D.. . The effective modu- 
lating reactance X,, of Fig. 1 is achieved by 75 cps 
voltage variations relative to a de bias on a capacitor 
having variable permittivity. If the RF is identical with 
the frequency of the crystal, the latter will behave as a 
pure resistance and the bridge will be balanced at 
every zero position of the 75 cps modulation voltage. 
In this condition the bridge demands no change of 
frequency with departures from exact R-balance. When 
the RF is incorrect, an error signal drives a two-phase 
motor supplied with a fixed quadrature 75 cps refer- 
ence to apply an appropriate correction. Overall fre- 
quency stability attained is within 2 parts in 10’, with 
drift compensation, Outputs are 10 mc, 1 me and 0.1 
me, discrete, at a minimum of 1 v rms. (From 12-page 
Technical Description TD-204 by Marconi’s Wireless 
Telegraph Company Ltd., Marconi Instruments, 111 
Cedar Lane, Englewood, N. J.) 
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FIG. 1. NEW "ISO- - ISOPLYL 
PLYS" (isolated power ; 
supplies) provide ef- INPUT 
icient coupling sub- 
circuit isolation sup- R Re —" 
plying power in mod- -0 - 
ular designs. PUT OUTPUT 
RL 2 OUTPUT r 
? a ees = 
= . Ra 
———— direct | | FIG. 3. BRIDGE AMPLIFIER powered by Isoply 
g has output stable with respect to ground. 



































Subminiature Power Packs Simplify Transistor Circuits 


A new Zener-regulated isolated power supply unit, 
scaled to supply transistor collector-circuit loads and 
designated the “Isoply,” is now available in ratings 
from 9 ma at 4 vde to 14% ma at 26 v de. Having a 
shunt capacitance to ground of only 20 yf, the Isoply 
can be used as a means of direct coupling in high- 
speed circuits and as a power source in bridge cir- 
cuits, modular units or subassemblies, and small in- 
struments. Fig. 1 shows two Isoplys providing power 
in a modular rectangular wave generator requiring 


only 6.3 v 60 cps input. 


A circuit in which direct coupling is achieved by 
the use of the subminiature power supply is shown in 
Figure 2. This method has greater stability than con- 
ventional voltage-divider or Zener-diode methods of 
direct coupling and is also less critical with respect 
to the values of components used. A bridge de ampli- 
fier having good stability is shown in Figure 3. Here 
transistor T2 provides a compensating effect for am- 
bient temperature changes. The circuit is also relative- 
ly insensitive to supply voltage changes and provides 
an output voltage that is stable with respect to ground. 


An advantage of using Isoplys in modular construc- 
tion is the unusual ease with which such modules can 
be interconnected to synthesize a system. Since each 
module is complete with its own d c power supply 
there is no possibility of interaction between modules 
through a common power supply, and hours normally 
spent in decoupling, by-passing de power leads, and 
in troubleshooting unwanted interaction between cir- 
cuits are saved. The total cost of separate subminia- 
ture power supplies is often less than that of a high- 
current regulated common supply. Another factor is 
the inherent simplicity and stability of circuits sup- 
plied by isolated power supplies which means that a 
higher potential of reliability exists. Laboratory ex- 
perience with these circuits indicates that more exten- 
sive use will substantiate this claim of higher reliabil- 
ity. (From 4-page bulletin, “Application Notes,”’— 
Elcor, Inc., P. O. Box 354, McLean, Va.) 
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Attenuation Measurement IF Substitution Method 


The IF Substitution Attenuation Measuring Test Set 
schematically shown in Fig. 1 makes available in a 
single setup all the equipment needed to quickly cali- 
brate signal generator attenuators without sacrificing 
accuracy. After the initial setup at a fixed frequency 
a semi-skilled operator can calibrate six 10-db steps 
of an output attenuator in about two minutes, It is 
also possible to quickly calibrate two points 70-db 
apart at the high and low ends of the attenuator with- 
out performing the entire operation. 

A 1000-cps square wave is used to alternately sup- 
ply a standard signal and the signal from the attenu- 
ator to be measured to a 30-me amplifier. Two out- 
puts from the amplifier are applied (1) through a 
limiter and a frequency discriminator which drives 
a frequency null indicator; and (2) from a linear de- 
tector which provides AGC voltage and signal to an 
amplitude null indicator. 

It is necessary that the two signals be at the identi- 
cal frequency to insure that the amplifier will give 
both signals the same amplification. Accordingly, the 
first step is to adjust the frequency of the local oscilla- 
tor until the frequency null indicator shows a null. The 
next step is to adjust the precision piston attenuator 
until a null is also read on the amplitude null indi- 
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cator. The difference in the setting of the piston 
attenuator for two different levels of the unknown 
signal \indicates the ratio of these two levels. If 
one of these levels is known absolutely as a result 
of an independent measurement on a power bridge the 
other also is known as a result of the ratio meas- 


urement. In the case of attenuation measurements the 
ratio of signal levels with and without the unknown 
attenuator in the line gives the attenuation directly. 
(From 7-page Bulletin No. 102, IF Substitution Meas- 
urement Test Set,’ Weinschel Engineering & Mfg. 
Corp., 10503 Metropolitan Ave., Kensington, Md.) 
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‘Aare Product 


Reliability and Quality for Jefferson Electronic 


DIT-MCO Circuit Analyzers Automatically Detect Finite Flaws 
in Highly Complex, Multiple Interconnected Circuitry 


A simple, efficient system for planning, per- 
forming, controlling and recording the com- 
plete test cycle of any electronic or elec- 
trical circuitry has been developed by DIT- 
MCO, Inc., Kansas City, Missouri. This revo- 
lutionary concept can virtually eliminate 
electrical circuitry errors, both in assembly 
line and custom manufacturing operations. 
In action at the Jefferson Electronic Prod- 
ucts Corporation, of Santa Barbara, Cali- 
fornia, it provides the exacting quality con- 
trol and reliability which have helped to 
make the company’s products famous. In 
addition to quality control and universal 
application, the system improves interde- 
partmental communications, facilitates co- 
ordination and provides up-to-the-minute 
test information at any stage of planning, 
production or maintenance. 


This new testing system is built around the 
DIT-MCO Circuit Analyzer, a highly ac- 
curate, automatic circuit tester which makes 
rapid, sequential tests of any complex, 


multiple interconnected circuitry. The basic 
model tests up to 200 circuits in twenty 
seconds, and test capacity can be enlarged 
to any required degree by adding multiplier 
sections. It detects potentially dangerous, 
finite wiring flaws by simultaneously testing 
one wire against all others commoned to- 
gether ... without special connections. All 
external resistive devices are automatically 
energized and functionally tested, and cir- 
cuits connected together at common ter- 
minal points are thoroughly checked. The 
Analyzer never requires internal modifica- 
tion and easily adapts to any test by use 
of adapter cables. The exclusive DIT-MCO 
Matrix Chart pinpoints error location, cir- 
cuit number, type and amount of fault, 
enabling technicians to make corrections 
without reference to manuals or diagrams. 
Standard, telephone-type components give 
years of trouble-free service with minimum 
maintenance. Nontechnical personnel easily 
master operation with less than one-half 
hour’s instruction. 


FREE! “Modern Testing Methods” booklet! 


"Modern Testing Methods” tells how DIT-MCO‘’s comprehensive 
electrical or electronic testing system can save time and increase 
It offers a practical, tested plan 
for standardizing and improving your testing methods. It’s yours 
Send your name, title, and 


the reliability of your product. 


for the asking, without obligation. 
company address to: 


Box 06-27, 911 Broadway 


DIT-MCO INC. evectronics pivision 


Kansas City 5, Missouri 











Partial List of DIT-MCO Users: 


Aircraft Radio Corp. @ AiResearch Manufacturing Co. @ American Bosch Arma Corp. @ American 
Machine & Foundry Co. @ American Motors @ Amphenol Electronics Corp. @ Autonetics, A Division 
of North American Aviation, Inc. @ Bell Aircraft Corp. @ Bendix Aviation Corp. @ Boeing Airplane 
Co. @ Cessna Aircraft Co. @ Chance Vought Aircraft, Inc. @ Chrysler Corp. @ Convair @ Douglas 
Aircraft Co., Inc. @ Dukane Corp. @ Electronic Products Corp. @ Fairchild Aircraft Division 
@ Farnsworth Electronics Co. @ Frankford Arsenal @ General Electric Co. @ General Mills, Inc., 
Mechanical Division @ General Precision Laboratory, Inc. @ Goodyear Aircraft Corp. @ Grumman 
Aircraft Engineering Corp. @ Hazeltine Electronics Division, Hazeltine Corp. @ Hughes Aircraft 
@ International. Business Machines Corp. @ Jefferson Electronic Products Corp. @ Lockheed Aircraft 
Corp., Missile Systems Division @ Martin, Baltimore @ Minneapolis-Honeywell, Aeronautical Division @ 
Motorola, Inc. @ Northrup Aircraft, Inc. @ Pacific Mercury Television Mfg. Corp. @ Radio Corp. of 
America @ Radioplane Co. @ Raytheon Manufacturing Co. @ Servomechanisms, Inc. @ Sikorsky 
Aircraft @ Sperry Gyroscope Co. @ Summers Gyroscope Co. @ Sun Electric Co. @ The Swartwout Co., 
Avtronic Division @ Temco Aircraft Corp. @ Thompson Products @ Topp Industries Inc. @ Trans World 
Airlines @ U. S. Naval Air Station Overhaul and Repair Depots @ U. S. Naval Ordnance Laboratory, 
White Oak @ Vertol Aircraft Corp. @ Western Electric Co. @ Westinghouse Electric Corp. 
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Gaussmeter Uses Hall Effect 


Model D-79 Gaussmeter, which directly reads mag- 
netic fields from 10 to 30,000 gauss, uses a sensing 
area only 0.070” diameter located near the tip of its 
probe. Because this active area is so small, the instru- 
ment is ideal for locating inhomogeneities in de mag- 
netic fields, as required in many areas of magnetic re- 
search. 

Using the “Hall effect” principle, the probe is 
balanced by means of the front panel controls. When 
the probe is inserted in a magnetic field the bridge 
is driven off balance in proportion to the strength 
of the magnetic field. Both ac (rms) and de fields 











FIG. 1. HALL EFFECT, which provides an output 
voltage proportional to product of control current 
and magnetic field perpendicular to it in the sensing 
crystal, is used in the Model D-79 Gaussmeter. 


can be read without distortion of the field. While the 
primary use of the gaussmeter is to measure flux 
density in magnitude and direction, other related uses 
are to determine flux paths, locate and plot leakage 
fields, and locate and measure variations in a mag- 
netic field. Although ac fields can be accurately 
measured to 400 cps, comparative readings can be 
made to’ 1000 cps. 

Direction of the field is easily determined because 
the probe is highly directional. Accuracy is +1%. 
The calibrated magnetic air gap supplied with the 
meter is accurate to +1% of value indicated, and 
can be used to check the calibration of the meter at 
extremes of ambient temperature. 

The D-79 Gaussmeter is highly portable, requiring 
only 75 watts, 105-125 v, 50-60 cps power. Two 
probes are supplied, one with high sensitivity for 
measurement of low density fields, and one is linear 
for measurement of high density fields. They can be 
furnished either round or flat and to any desired 
length. The D-79 Gaussmeter is a development of Dy- 
na-Empire, Inc., 1075 Stewart Ave., Garden City, 
L. L, & F. 


For more information circle 188 on inquiry card. 


You Get Things Done With 


| 
| 
| 








Boardmaster Visual Control 


SQIeact 4 
sccasoagt 


€ 





4 
¥ *1onoe ano9GnnUL 
a isietey 
> SieseceaseeteGuau 
~“eOC8teaeane 


ad 
eel 


a $ 
© ge 


al 355 5 
@ Spapeeee: 


vy Gives Graphic Picture of Your Opera- 


tions—Spotlighted by Color 

vy Facts at a glance —Saves Time, Saves 

ve Money, Prevents Errors ( 
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NORTHAM 


HIGH SENSITIVITY, LOW RANGE 


PRESSURE 
TRANSDUCER 





Weight: 
12 oz. 


Diameter: 
2% ” 







An extremely sensitive variable in- 
ductance instrument for measure- 
ment of steady and transient pres- 
sure in full scale ranges as low as 
+ 4 inches of water. Permissible 
pressure overload in either direction 
up to maximum line pressure, 100 
psi, for difficult flow-metering appli- 
cations. A light diaphragm sensing 
element free from external mechan- 
ical linkage results in high natural 
frequency for dynamic measure- 
ments. 

MODEL DP-7 SPECIFICATIONS : 
Pressure Ranges:....+ 0.15 to + 15 psid 
Maximum Line Pressure:..........- 100 psi 
ROU « 0.6 000000052408 + 1%, full scale 
Excitation Frequency: From 60 to 20,000 cps 
Natural Frequency: From 250 cps for 0.15 

psi range to 2500 cps for 15 psi range 


WRITE FOR BULLETIN 
Northam Engineering Facilities Are Available 
To Assist You With Any Application Problems. 
NORTHAM PRODUCTS INCLUDE... 


Transducers for pressure, acceleration and 
displacement measurement and auxiliary 
electronic equip t for complete systems. 


NORTHAM ELECTRONICS, INC. 


A Subsidiary of Norris-Thermador Corp. 
2420 North Lake Avenue, Altadena, Calif. 
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Silicon Hi-Power Diodes 


New P3000 series heavy-duty diffused-junction sili- 
con power diodes are conservatively rated, with an 
ambient temperature range of —65° to 150°C. Featur- 
ing solid copper construction for maximum electrical 
conductivity and heat dissipation, they are reliable 
components for new or replacement design. Electrical 
specs include: Max average forward current of 6 
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amp (half-wave, single phase, resistive load, 40°C 
ambient) in free air with no heat sink; 30 amp with 
6” x 6” heat sink in free air; 60 amp with 6” x 6” 
heat sink 1000 cfm air. Piv of the P3000 series range 
from 50 to 400 v. (From Eng. Data Sheet P3000 
Series, one of five data sheets covering silicon power 
diodes from 10 to 30 amp rating. Thermosen, Inc., 375 
Fairfield Ave., Stamford, Conn. 
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Miniature Servo 


The Model 100-1 Servo, although primarily de- 
signed for servo repeater applications, also fulfills 
the system designer’s need for an isolation servo 
between synchro components or a synchro-controlled 
servo drive for resolvers, potentiometers, or shaft-to- 
digital converters. 


























Output 
SHAFT 
pee en eo wtan wee eee any 
/ ff 
/ 
4 / 

, / 
CONTROL / 500:1 
TRANSFORMER 4 

/ SILICON 
TRANSISTOR / 
7 SERVO AMPLIFIER / 
/ : { / CONTROL 
J MOTOR 
& 8 ¥ MOTOR PHASING 
Si is < CAPACITOR 
if i+ y 
llc} OG! 
28v 115V 400~ 
oc 
$M7-20P CONTINENTAL 
CONNECTOR (PIN CONTACTS) 
TROL 
TRANSMITTER 





Within a package 3” long by 134” diameter, the 
servo includes: Motor control transformer, amplifier, 
gear train and related circuitry. It receives its input 
signal from a standard control transmitter, control 
transformer or differential generator, and delivers 
shaft output information. (From 2-page bulletin 100-1, 
Librascope, Inc., a Div of General Precision Equip- 
ment Corp., 808 Western Ave., Glendale, Calif.) 
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New Products—Cont. 


ACCELEROMETER FOR 
BALLISTOCARDIOGRAPHY 


Medical research in the displace- 
ment of the human body as it reacts 
to pumping action of the heart, with 
the patient supported on a light sus- 








pended bed carrying a sensitive ac- 
celerometer, is aided by a new North- 
am Model A-14 transducer, with a 
sensitivity of full scale output at 
+0.5 G which may be used with direct 
writing recorders. The A-14 uses the 
variable reluctance principle, operat- 
ing with a 3 v 3000 cps excitation to 
give a nominal output of 50 mv/v.— 
Northam Electronics, Inc., 2420 N. 
Lake Ave., Altadena, Calif. 


For more information circle 191 on inquiry card. 


TRANSISTOR CENTRIFUGE TEST 


New accessory for CSI hi-speed 
angle centrifuge is special rotor for 
testing semiconductor products per 
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i kw 
MIL-T-19500A. Rotor is available in 
4, 6 or 8 place capacities —Custom 
Scientific Instruments, Inc., 541 Dev- 
on St., Kearny, N. J. 
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CAMERA TIMER 


Cameras in chase aircraft for re- 
cording test flights of supersonic 
targets are timed by new~ Gordent 
Type 15A intervalometer. Pulsations 


, a 





% 
SS 
Mag, 





can be varied from %-60 sec inter- 
vals. Either single frame or cine 
operation can be remotely controlled. 
Now available for non-military uses. 
—Gordon Enterprises, 5362 N. Cahu- 
enga Blvd., N. Hollywood, Calif. 


COMPONENT TEST FACILITIES 


Complex waveform types of vibra- 
tion generated by modern rocket en- 
gines are comprehensively simulated 
by new sinusoidal and random vibra- 
tion systems combined with environ- 
mental, electrical, electronic, pneumat- 
ic, mechanical, hydraulic and cryo- 
genic functional tests. Latest vibra- 
tion system includes MB C-25 3500-lb 
exciter powered by a Ling 20/20C 
amplifier, Ling peak-notch filters, 
equalizers, G-R random noise gener- 
ator, Moseley x-y plotter and acces- 
sories.—Wyle Associates, 128 Mary- 
land St., El Segundo, Calif. 
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3-D MAGNIFIER GUIDES 
PRECISION WORK 


Magni-Focuser, new binocular type 
magnifier, is used by Lockheed Mis- 
sile Div. technician to monitor new 
ultrasonic precision drill devised to 





pierce hard materials with 0.005” 
holes. Magni-Focuser gives magnified 
vision in third dimension, leaves 
hands free.—Edroy Products Co., 480 
Lexington Ave., New York 17, N. Y. 
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SHOCK TESTER 


Shock tests capable of precise re- 
producibility from 20 to 250 G with 
time durations of from 3.0 to 30.0 
milliseconds are provided by new 





Model S-200-V Jolta Universal shock 
testing machine. Single-unit carriage 
table will accommodate specimens up 
to 2 ft cube and 200 lbs weight. In- 
dividually calibrated charts for com- 
putation of shock stresses are pro- 
vided.—_JAN Hardware Mfg. Co., Inc., 
75 N. 11 St., Brooklyn 11, N.Y. 
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HIGH SPEED RECORDING PAP<R 


New Linagraph Direct Print pa>er 
for use in reflecting galvanometer 
measurements over a wide range of 
writing speeds provides an immdi- 
ately visible record without chemical] 
processing. Writing speeds apprvxi- 
mating 25,000 ips using point-source 
mercury-are lamps provide an _in- 
visible latent image later made visi- 
ble by secondary low-intensity ex. 
posure. Writing speeds less than 40 
ips require no secondary exposure.— 
Eastman Kodak Co., Graphic Repro- 
duction Sales Div., 343 State St,, 
Rochester 4, N. Y. 


For more information circle 197 on inquiry card, 
ATLAS MISSILE TESTER 
Gilmore Six-Component thrust 


measuring system indicates and re- 
cords (a) weight and thrust, (b) 
pitch moment, (c) yaw moment, (d) 





roll moment, (e) XX axis side load, 
and (f) YY axis sideload, compen- 
sating for wind sideload and inter- 
action of sideload with moments.— 
Gilmore Industries, Inc., 13015 Wood- 
land Ave., Cleveland 20, Ohio. 
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FREQ METER EXCEEDS 
NEW FCC REGS 


Model FM-6 frequency meter de- 
signed to exceed the new FCC regula- 
tions soon to be made effective, meas- 
ures and generates frequencies ac- 





curate to 1 part in 1 million over the 
20 to 1000 me range. Dials reading 
directly, requiring no correction 
curves or graphs, maintain correct 
calibration by use of automatic fre- 
quency lock and visual beat meter, 
from built-in 1 me frequency stand- 
ard.—Gertsch Products, Inc., 3211 
S. La Cienga Blvd., Los Angeles 16, 
Calif. 
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ACCURATE FREQUENCY SENSOR 


New 400-cycle expanded scale fre- 
quency meters combine a stable non- 
linear bridge network with an ex- 
panded scale meter linear to input 





frequency at the 380-420 cps region, 
and readable within 0.25% accuracy. 
Can be furnished for any base fre- 
quency between 60 and 1000 cps.— 
Beckman/Helipot Corp., Newport 
Beach, Calif. 
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SENSITIVE RF VOLTMETER 


New Model 91-CA RF Voltmeter 
provides high sensitivity for voltage 
measurements from 50 ke to 600 me. 
Eight full-scale voltage ranges cover 





from 1 mv to 3 v; also a 52-ohm rf 
probe and a 100:1 voltage divider 
are provided for measurements on 
coaxial systems.—Boonton Electronics 
Corp., 738 Speedwell Ave., Morris 
Plains, N. J. 
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INSULATION TEST SET 


New portable insulation test set 
designated Model MD-1 can provide 
either non-destructive insulation re- 





sistance test or destructive breakdown 
test to insulation specimens. Operates 
from a nominal 115 v, 60 eps, or 24 
v de supply.—ZIndustrial Inst., Ince., 
89 Commerce Rd., Cedar Grove, N. J. 
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HI-POWER SIGNAL GENERATOR 


Model 30A, with output power of 
10 to 15 v in the 40.7 to 400 me 





range, is useful in VHF-UHF anten- 
na radiation-pattern measurements. 
Also useful in slotted-line, filter and 
other measurements where outputs in 
volts rather than millivolts are es- 
sential or desirable—BJ Electronics, 
Borg-Warner Corp., 3300 Newport 
Blwd., Santa Ana, Calif. 
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DC INDICATING METERS 


New series of de meters for original 
equipment or replacement in applica- 
tions requiring 5% accuracy have 
shatter-proof, transparent plastic 





faces 234” square which can be adapt- 
ed for illumination or customized with 
inside color band. Available in dec 
sensitivities from 1 ma to 100 amp, 
and up to 300 v.— Hoyt Elec. Inst. 
Works, Inc., 42 Carleton St., Cam- 
bridge 42, Mass. 
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TRANSISTORIZED VSWR 
AMPLIFIER 


New Model 441 Transistorized 
VSWR amplifier, with a sensitivity 
of 0.1 uv at 200 ohms over the full 
scale is battery powered and free 





from line voltage fluctuation errors. 
Attenuation range does not require 
switching when going from normal 
to expanded scale. Mercury batteries 
provide 600 hr operating life, two yr 
shelf life—Narda Microwave Corp., 
160 Herricks Rd., Mineola, L. I1., N.Y. 
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SONIC-ULTRASONIC ANALYZER 


New Model SS-500 wide-band spec- 
trum analyzer provides instantaneous 
Fourier analysis of high speed vibra- 
tion, noise, pulses and harmonics re- 





; J 
quired in design of jet engines, tele- 
metering, microphonics and wind tur- 
bulence tests. Provides center fre- 
quencies to 500 kc; sweep widths 2ke 
to 200ke; full scale sensitivity 250 uv 
to 250 v.—Probescope Company, Inc., 
8 Sagamore Hill Dr., Port Washing- 
ton, N. Y. 
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VHF FREQUENCY METER 


New Frequency Meter accurate to 
0.0001% from 20 mc to 3,000 mc is 
capable of measuring and generating 
frequencies from 10 ke to 3,000 mc. 





No calibration or temperature cor- 
rection curves are required, making 
the meter particularly useful for mo- 
bile and military use. Full accuracy 
obtained after only 20 minutes warm- 
up.—Lavoie Labs., Inc., Matawan- 
Freehold Rd., Morganville, N. J. 


For more information circle 207 on inquiry card. 


PRECISION FREQUENCY METER 


New transistorized frequency meter 
provides 0.05% accuracy at 400 cps 
by calibration of the discriminator 





with an internal tuning fork. Accu- 
racy of 0.1% is achieved at full scale, 
397 to 403 cps. For use with motor 
generators and missile ground test 
units requiring close monitoring of 
airborne and missile power.—Varo 
Mfg. Co., Ine., 2201 Walnut St., Gar- 
land, Tex. 
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You get... 
Greater Reliability 
From G-E Inductrol* 
Voltage Regulators 


Because G-E Inductrol voltage reg- 
ulators are induction devices, there 
are no tubes to replace or maintain. 
This highly accurate +1%, reliable 
and economical voltage-control 
equipment has many operating ad- 
vantages. It has “‘set it and forget it’”’ 
tubeless controls which are unaffected 
by power factor, frequency or load 
changes. These engineered extras, 
plus drift-free controls, make Induc- 
trol regulators one of the world’s 
most reliable voltage regulators. 

For more information write Sec- 
tion 425-15, General Electric Co., 
Schenectady, N. Y. 


*Registered trademark of General Electric Company 
for Induction Voltage Regulators 


Progress ls Our Most Important Product 
GENERAL @@ ELECTRIC 
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Miniature Precision Pots 


New Type “E” miniature sealed wire-wound poten- 
tiometers of proved reliability, and meeting applicable 
Mil-Specs, provide sealing against humidity and salt- 
spray mechanical stops, anti-rotation pin, and choice 
of plain or split bushings. Standard resistances from 
50 to 100,000 ohms are stocked at local distributors in 
three series: AP14% micro-miniature, RT 7% miniature 
and AP 1-14 miniature. Standard resistances and ap- 
proximate resolutions (Functional angle 300° for 


AP, 310° for RT% and AP 1-%% series) : 


RESOLUTION TABLE 
AP 7 | RT %-RTS % | 














50 71 45 36 
100 62 -42 35 
200 -50 36 -28 
500 -40 -30 -18 

1K 45 18 -18 
5K 30 -16 -16 

10K 21 13 A 

20K 19 .096 09 

50K 15 08 -075 
100K .092 07 06 


—(From 4-page catalog, Type E Miniature Precision 
Potentiometers, Waters Mfg. Inc., Wayland, Mass.) 


For this literature circle 209 on inquiry card. 


Video Detection Systems 


Simplified video receivers with inherent low-power 
requirements are especially popular in airborne beacon 
receiver applications. Video detection is also popular 
for broadband, “wide open” applications such as inter- 





MICROWAVE VIDEO DETECTOR DIODES 

























































































VIDEO DIODE TYPES" 
FORWARD REVERSE REVERSIBLE TEST POWER FIGURE MINIMUM 
POLARITY POLARITY POLARITY® | FREQUENCY LEVEL OF MERIT | SENSITIVITY 
FIXED) (me) (ul) ( .) (am) 
— ru way | _—o 50 ry — 
MA.408 Ce | i, i 3000 10 130 —% 
MA-408A WA-a0GaR ~~ WATER 9000 19 160 = 
MA. 4068 MA-40aBR MA-418B 9000 1.0 220 82 
TYPE 5 
BAND INDICATES CATHODE ENO orann or on 
“The IN32 and _MA- aia a 
408 series are inter- aa 
changeable with 4 -—— Ss ne r 
IN2| and 1N23_ se- 7 2, 008 se ~ 4 
ries mixer diodes ra | Z 
but insure improved 640 ain Base Adaptor 
signal to noise video = pe 














receiver performance. 

These reversible po- 

larity cartridge types Outline Type 5 for 
are electrically and mechanical specifica- 
mechanically identi- tions. 

cal to their fixed Reversible polarity 
polarity counterparts diodes will normally 
and are directly in- be supplied with the 
terchangeable with spring-held_ base 
the indicated fixed adaptor shown. An 
polarity types. See equivalent setscrew- 


held adaptor is 
available and can be 
supplied on special 
order at a slight 
additional cost. 
18Theoretical tangential 
sensitivity for a re- 
ceiver bandwidth of 
10 me/s. 


cept receivers, where the local oscillator tracking diffi- 
culties of the superhetrodyne present complex design 
problems. New diodes MA-408, 408-A and 408B series 
are particularly designed for reproducible results in 
video detector applications. (From 22-page Catalog 
58S, Silicon Diodes for Microwave Receivers, Micro- 
wave Associates, Inc., Burlington, Mass.) 
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SIGNAL-NOISE CORRELATOR 


Signal-to-noise ratios can be meas- 
ured at the outputs of receivers, 
amplifiers, magnetic tape systems, 
etc., without removing either the 








signal or noise; both being present 
at the same time in the output meas- 
ured.—General Electronic Labora- 
tories, Inc., 18 Ames St., Cambridge, 
Mass. 
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MICROWAVE FREQUENCY 
METERS 


New types 532 through 538F1 re- 
action-coupling frequency meters each 
cover a full waveguide band in the 
frequency range from 3.95 to 40 kmc. 





Continuous 100” long helical dial 
reads frequency directly to accuracy 
of 0.08% for most ranges. May be 
installed as permanent components in 
system or used as lab test instrument. 
—Polytechnic Research and Develop- 
ment Co., Inc., 202 Tillary St., Brook- 
lyn 1, N.Y. 
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POWER TRANSISTOR TEST 


New electronic curve tracer, desig- 
nated Dunn Model 341, is designed 
to permit observation of transistor 
anomalies, changes or deterioration, 
for checking tolerance and in match- 
ing or comparing transistors. It fur- 





nishes collector currents up to 6 amp 
continuously or 15 amp intermittently 
and produces riz, re and his families of 
curves om an auxiliary oscilloscope. 
—Dunn Engineering Assoc., Inc., 225 
O’Brian Highway, Cambridge 41, 
Mass. 
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TUBES, TRANSISTORS 
POWER SUPPLIES 


DC-AC STATIC INVERTERS 


Mobile or emergency operation of 
60 or 400 cps ac equipment in a wide 
range of voltages from battery power 
is now practical, using units from a 








complete range of UAC transistor- 
ized static inverters. Light weight, 
compact size, and high efficiency, abil- 
ity to operate from nominal storage 
battery inputs 6 to 64 v de; and sin- 
usoidal or square wave outputs each 
available in single or three-phase, are 
features of these reliable units —-UAC 
Div. Universal Transistor Products 
Corp., 17 Brooklyn Ave., Westbury, 
Ee Fux ee Bs 
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BEAM-POWER PULSE 


MODULATOR 


New type USN-3D21B beam-power 
pulse modulator tube, said capable of 





delivering 21 kw in 10 usec pulses, 
may also be used as_ high-voltage 
blocking oscillator, hard switch tube, 
deflection amplifier, and regulator or 
pass tube in high-voltage supplies.— 
CBS-Hytron, Parker St., Newbury- 
port, Mass. 
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HYDROGEN-FILLED DIODE 
TUBES 


New Kuthe series hydrogen-filled 
tubes used as clipper and shunt di- 





~ 
ws 


ets. es 
me oe Weanebae Be, ks Sa 
er : 


odes in radar modulator combine piv 
rating of 33 kv, peak current rating 
of 500 amp, and low anode voltage 
drop with small envelope size.— 
Components Div., International Tel. 
& Tel. Corp., P. O. Box 412, Clifton, 
N. J. 
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DC-DC POWER CONVERTER 


New Model 2D11 transistorizeg 
plate supply converter for mobile use 
supplies two outputs: 500 v at 209 
ma and 250 v at 100 ma from 124 





v de (storage battery) input. No 
tubes, vibrators or moving parts; 
conversion efficiency is approximately 
80%. Conversion frequency of approx 
1000 cps facilitates filtering and 
transistorized circuit does not radi- 
ate electrical noise. Rated for con- 
tinuous duty from —20° to 104° F.— 
Telecom, Inc., 1019 Admiral Blvd, 
Kansas City, Mo. 
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NEW JAN-TYPE SILICON DIODES 


Three new JAN types of silicon 
power rectifiers IN538, IN540 and 
IN547) are being manufactured in 
quantity to Military specifications. 





These units cover the range from 
200-600 vpi, and from 750 ma dc at 
50° C to 250 ma de at 150° C. 
Operate at temperatures from —55° 
to 165° C and can be stored in 
ambients from —65° to 180° C— 
General Instrument Corp., Automatic 
Mfg. Div., 65 Gouverneur St., Newark 
4, N. J. 
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MINIATURE SILICON POWER 
DIODES 


Peak inverse voltages to 500 v, and 
forward currents to 45 amps at june- 





tion temperatures of 200° C are oper- 
ating parameters for new miniature 
silicon units. No soft solders or fluxes 
are used in hermetic sealing for in- 
creased reliability.—Jnternational 
Rectifier Corp., 1521 Grand Ave., El 
Segundo, Calif. 
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MILITARY AUTOMATION 
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3-KW DC-AC CONVERTER 


Newest addition to the Kato line 
of dc-ac converters is the 3000-watt 
40 cps unit pictured, designed for 
marine and other special applications 


r 





t. : : 
where more ac power is needed than 
is provided from standard converters. 
Models for various de inputs are 
available. For loads greater than 3- 
kw, de-ac motor generator sets in 60 
and 400 cps models can be supplied. 
The present converter line extends 
from 100 to 3000 watts output with 
more than 50 dc input and ac output 
combinations available. The unit illus- 
trated is equipped with a speed gov- 
ernor to maintain constant frequency 
regardless of load deviations.—Dept. 
43E, Kato Eng. Co., Mankato, Minn. 
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POWER FOR SMALL MISSILES 


Models PS1008 and PS1009 trans- 
istorized power converters, 5.5” dia 





by 4%” long, provide 270 v at 22 ma, 
150 v at 10 ma and 30 v at 15 ma 
from 16 v de (PS1008) and 7 v de 
(PS1009) inputs. Meet all missile 
shock and vibration specs, operate up 
to 85° C ambients.—Power Sources, 
Inc., Burlington, Mass. 
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AC-DC TRANSISTORIZED 
SUPPLY 


Four 32 v de, 10 amp loads are 
provided by Model HY A1-32-10 at 





— sw 
output impedances less than 0.01 ohm 
from de to 100,000 cps, with less than 
0.5% regulation from 0 to full load 
and 0.5% for 105-125 v ac line varia- 
tions.—Hyperion, Inc., 1447 Wash- 
mgten St., W. Newton, Mass. 
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TROPO-SCATTER USES 
10-KW CW KLYSTRON 


New external-cavity power-ampli- 
fier klystron, covering the 1700 to 
2400 me range and designated 4KM- 
50,000SG, is now in use in high-power 





tropospheric scatter installations. It 
delivers a rated 10-kw CW power out- 
put with less than 1 watt drive at an 
efficiency of from 35 to 40%. Shaped- 
pulse and amplitude modulation as 
well as CW operation are made possi- 
ble by the special Eimac modulating 
anode. Also featured is a new adjust- 
able waveguide output-coupler per- 
mitting smooth optimum coupling 
over the entire tuning range.—Litel- 
McCullough, Inc., San Bruno, Calif. 
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SILICON ZENER ELEMENTS 


Two new silicon junction Zener 
reference elements are designed to 


ee 






hold constant voltage levels in minia- 
turized printed circuit systems oper- 
ating at 10 to 30 v de.—Semiconduc- 
tor Div., Hoffman Electronics Corp., 
930 Pitner Ave., Evanston, IIl. 
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SILICON POWER RECTIFIER 


New line of automatically regulated 
silicon power rectifiers for missile 


Soe 


testing and general use from 30 to 
1500 amp at voltages from 5% to 
135 v de. Stable magamp control cir- 
cuit provides regulation within 0.5%, 
response within 0.1 sec, and ripple 
within 1% rms.—Christie Electric 
Corp., 3410 W. 67 St., Los Angeles 
43, Calif. 
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TRANSISTORIZED LABORATORY 
POWER SUPPLY 


Rugged semiconductor circuit fea- 
tures voltage-regulated power source 





with rapid recovery from transients 
and freedom from accidental short- 
circuit damage. Model HP 361 (illus- 
trated) provides ouput current of 1.5 
amp at any voltage from 0 to 36 v 
de for transistor and medium-voltage 
vacuum tube circuits.—Deltron, Inc., 
2905 N. Leithgow St., Philadelphia 
83, Pa. 
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X-BAND TUNABLE MAGNETRON 


Type MA-6229 mechanically tun- 
able pulsed type magnetron with in- 
tegral magnet features high efficien- 
cy, tunability, ruggedness and light 


weight (1.5 lb) for the 8900-9600 mc 
range. May be operated with good 
spectrum characteristics from 400 to 
1000 watts, applying a pulse voltage 
of 4000 to 4500 v, peak anode cur- 
rent 0.5 to 1 amp and 5.0 v, 0.4 to 
0.5 amp heater power. Nominal tuner 
torque rating is 20 oz-in.—Microwave 
Associates, Inc., Burlington, Mass. 
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HYDROGEN THYRATRON TUBE 


New Genalex Hydrogen thyratron 
for radar and other high-power pulse 
modulators features a_ replenisher 





pies he 


which generates hydrogen, barretter 
to keep gas pressure constant and 
control replenisher temperature, and 
internal baffle to keep barium de- 
posits from grid. Four times conven- 
tional tube life is claimed.—Dept. 
K40, British Industries Corp., 80 
Shore Rd., Port Washington, N. Y. 
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G-Y 
THERMAL 


TIME DELAY 
RELAY 







this 
G-V 
time delay 
relay 


does many jobs 


'YPE RF=BO 
4EaTeR 7? 
SET FoR 605 


Contacts NO 


CV Contross 
at other thermal 
relays 


cannot do... 


@ For military or 
industrial use 


@ Miniature and octal sizes 


@ Plug-in or flanged 
mounting 


@ Hermetically sealed 


@ Adjustable or 
non-adjustable 


@ Delay intervals 1/4 sec, 
to 5 minutes 


@ Unaffected by ambient 
temperatures —70° to 100°C 


Our facilities assure prompt deliveries 


Write for bulletin and help with your particular problems 


G-V CONTROLS INC. 
62 Hollywood Plaza 
East Orange, N.. J. 
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Sent 
upon request 


Formulas 
Applications # 
Engineering dq 
Screw torque @e 
Adapter problem 
General principles 


PA.| STURTEVANT /Co. 
ADDISON ILLINOIS 


Manufacturers of over 85% of the torque wrenches used 
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Linearity Testing of 
Potentiometers 


The master potentiometer and the potentiometer 
under test are mechanically coupled and are phased 
so that they track when driven together. The trimmers 
are set for zero error at the end points, i.e. 0° and 
3600° in the case of a ten-turn unit. The potentiom- 
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eters are then rotated over their travel and a recording 
made of the slider voltage difference. With a suitably 
calibrated recorder gain the recording measures the 
relative linearity deviation of the two potentiometers. 
The master potentiometer is of high absolute linearity, 
preferably at least ten times the accuracy tolerance of 
the unit under test so that the error curve is essentially 
that of the unit under test. 

Trimmers are placed in series with either potentiom- 
eter as required to permit adjustment of trimmer 1] for 
zero recerder reading at zero rotation and trimmer 2 
for zero recorder reading at full rotation. 

(From 10-page catalog P-103, Precision Potentiom- 
eters, Analog Controls, Inc., 39 Roselle St., Mineola, 
N. Y.) 
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Ruggedized Solar Cells 
Can Outlast Satellites 


New type “SS” silicon P-N junction photoelectric 
cells are now being made in ruggedized form for use 
in space vehicles. This involves aluminum alloying 











B— 
(LEFT). CROSS SECTION through single cell. 


(A) Energy collecting surface, (B) Contact 
strips. (Right) ''Shingled'’ cell assembly. 





of the thin metal strips and backing of each individual 
cell. Many of the miniscule cells are then assembled 
into “shingled” formats (see illustration). The alloy- 
ing eliminates difficulties formerly encountered in the 
low-temperature soldering of connector strips. 

The new solar photo-voltaic cell can turn eight 
per cent of the incident sunlight, calculated at 1400 
watts per square meter, into electric power continuous- 
ly for a period of 10,000 years. Capable of withstand- 
ing vibrations 10 through 60 cps, 100 G shocks for 
0.003 sec in any direction, and ambient temperatures 
from —190° to 500°C, the new solar cell assemblies 
are already at work in the first Navy Vanguard 
satellite. Type “SS” silicon juction cells and groups 
are a development of the Hoffman Electronics Corp., 
Semiconductor Div., 922 Pitner Ave., Evanston, Ill. 


For more information circle 232 on inquiry card. 


130 


| New Products—Cont. 











SELENIUM RECTIFIERS 
SUPPRESS ARCS 


Selenium rectifiers specifically de- 
signed for use as are suppressors pre- 
vent arcing during opening and clos- 
ing of contacts, have negligible effect 
on circuit operation, are low in cost 
and easily mounted. Typical SP3 
series, hermetically-sealed units are 
suitable for ac circuits drawing up to 
600 ma at 150 v or de currents up to 
750 ma at 147 v. Phenolic housings 
and higher ratings are available.— 
Bradley Laboratories, Inc., 168 Co- 
lumbus Ave., New Haven 11, Conn. 
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KILOWATTS IN A CAPSULE 


Miniature diffused-junction silicon 
power-rectifier rated at 20 amp de at 





max peak inverse potentials up to 
400 v is specifically designed for dc 
power supply and magnetic ampli- 
fier applications in ambients to 150° 
C. Four such units in full-wave bridge 
will drive a 10-hp 230-v de motor.— 
Fansteel Metallurgical Corp., North 
Chicago, Ill. 
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SILICONE STRETCHABLE CABLE 


Silicone rubber incorporated in 
stretch cable ensures elastic proper- 
ties are retained from —150° to 375° 
F. Dielectric strength is 550 v/mil, 





pein tama me y : 


omx>rma 








tensile strength is 1500 lbs/sq-in and 
it has a hardness rating of Shore A 
55. Stretch cables can be easily ex- 
tended 200% and retracted to their 
original relaxed length.—Stretch Wire 
Corp., P.O. Box 893, New Rochelle, 
N. Y. 


For more information circle 235 on inquiry card. 


HIGH-VOLTAGE SUPPLY 


New regulated de power supply 
Model LAB-90 features continuously- 
variable output from 0 to 90-kv. Out- 
put current is 1 ma at 80-kv, 2 ma 





from 40 kv down, with voltage regula- 
tion better than 1% throughout the 
range. Available in either positive or 
negative polarity output.—Spellman 
Television Co., 3029 Webster Ave., 
New York 67, N. Y. 
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RADIO, RADAR, 
TELEMETERING 


SPACE TRACKING ANTENNA 


New antenna system for use in 
radio astronomy and_  space-vehicle 
tracking, consists of reflector, R-F 
feed and supporting mount, tower, 
and servo control system. The azi- 








muth elevation (AZ-EL) mount, de- 
signed with a specifically oriented 
“Eddy-Current Clutch” servo control 
system, can duplicate the motions of 
an equatorial mount.—General Bronze 
Corp., 711 Stewart Ave., Garden City, 
} i - 
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AIRBORNE DIGITAL TAPE RE- 
CORDER HAS 12-HR CAPACITY 


New Model MR-100 magnetic re- 
corder, originally for balloon use, re- 





cords 7-channels on %” tape at 
1”/sec, running 12 hours on only %4 





amp at 28 v de. Recorded data czn be 
played into a standard IBM dizitg 
computer. One track may be used 
for timing pulses while data is re. 
corded on the other six channels g 
densities up to 200 pulses/”. Maker 
offers engineering assistance in niodi. 
fying basic recorder to accept analog 
and digital recording at any tape 
speed to meet frequency response re. 
quirements.—Northam Electronics, 
Inc., 2420 N. Lake Ave., Altadena, 
Calif. 


For more information circle 238 on inquiry card, 


PREAMP FOR HIGH SPEED 
RECORDER 


Feeble de signals as low as 20 py 
produce full scale deflection of a high.- 
speed 12” chart potentiometer in \ 
sec or less when amplified by new 





Honeywell Model 2HLA-7 preampli- 
fier featuring isolated differential in- 
put, 20 eps frequency response, 1 sv 
recorded noise and drift, and gains 
to 100,000. Applications include low 
level and differential thermocouple 
measurements, strain gage analysis, 
and photocell measurements.—Minne- 
apolis-Honeywell, Boston Div., 1400 
Soldiers Field Rd., Boston Mass. 
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WIDE BAND RF TRANSFORMERS 


New type 1210 wide band trans- 
former operating over the 0.1 to 100 
me range with minimum insertion 
loss has a 600:75 ohm impedance 





either 
Uses include 


ratio, step-up or step-down. 
antenna matching, re- 
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pacitive coupling are desired.—North 
Hills Electric Co., Inc., 402 Sagamore 
Ave., Mineola, N. Y. 
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FM/FM SUBCARRIER 
DISCRIMINATOR 


New high performance FM/FM 
discriminator, Model GFD-2, with 
associated bandpass and _ lowpass 
filters converts FM subcarriers iuto 


MILITARY AUTOMATION 
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mteliigence signals at output levels 
for recording with penmotors or 
galvanometers. Accepts telemetry sub- 
varriers based on IRIG standards or 





with + 40% deviation at 13.5 kc, 27 
ke and 54 ke, using plug-in tuning 
units. Special plug-in selectors can 
be supplied for other frequencies and 
deviations.—Data-Control Systems, 
Inc., 39 Rose St., Danbury, Conn. 
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TELEMETERING OSCILLATOR 


New ASCOP DKO-11 Keyer-Sub- 
carrier oscillator, designed to operate 
from negative triggering pulses from 
solid-state high-level commutators, in 





airborne PW/FM/FM._ telemetering 
systems conforming to applicable 
IRIG standards. Used with a suitable 
PW commutator, the DKO-11 permits 
multiplexing and PW encoding of a 
large number of data channels on a 
single 70 ke subcarrier oscillator fre- 
quency which can then be mixed with 
jother subcarriers and applied to an 
RF carrier for radio transmission.— 
Applied Science Corp. of Princeton, 
P. O. Box 44, Princeton, N. J. 
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SINGLE OSCILLATOR COVERS 
225-420 MC BANDS 


New single G-R Type 1209-BL unit 
covering 160-600 mec replaces two 
butterfly-type unit oscillators previ- 
ously required. As in other G-R unit 
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oscillators, a modified butterfly cir- 
cuit with no sliding contacts is used 
with a direct-reading dial. Accuracy 
of 1% is guaranteed. Either standard 
or regulated plate voltage supplies 
and external plate modulation may 
be used with this unit—General 
Rudio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 
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MINIATURE FERRITE 
CIRCULATOR 


New C-band microwave ferrite 
circulator with permanent magnet 


- er 
e: 


am, 





uses no external drive power; replaces 
conventional gas-tube duplexers. Min- 
imum transmit-receive isolation is 20 
db; max insertion loss is 5 db.— 
Raytheon Mfg. Co., Special Micro- 
wave Dev. Group, Waltham 54, Mass. 
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ANTENNA ROTATOR 


VAR Variable Speed Antenna 
Rotator, will simultaneously tilt and 
rotate antennas weighing up to 200 
lbs at variable speeds up to 30°/sec 





for fast tracking of missiles, ete. 
Remotely operated by variable-speed 
electric motors controlled by a “joy- 
stick”, azimuth and elevation position 
indicators are provided in control 
panel.—Houston Fearless Corp. 
11879 W. Olympic Blvd., Los Angeles 
64, Calif. 
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HYBRID PULSE GENERATOR 


Transistors and output tubes com- 
bine in Navecor’s Model 1015A 0.1 usec 
pulse generator designed to supple- 
ment maker’s 100 Series of transistor- 





ized pulse programming equipment. 
Occupying rack space of two Navcor 
2%”-high modules, the unit has three 
independent sections each delivering 
negative and positive 0.1 usec 10-watt 


pulses into separate 90-ohm BNC co- 
axial connectors. Each section can be 
triggered by any negative transient 
of 1 usec duration and 1 v amplitude, 
and the output pulses may be driven 
over long lengths of properly ter- 
minated 90-ohm coaxial cable. Type 
6197 output-tube’s plates and screens 
are supplied from a 210 v built-in 
supply, fused to protect against acci- 
dental removal of bias.—Navigation 
Computer Corp., 1621 Snyder Ave., 
Philadelphia 45, Pa. 
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TELEMETERING ANTENNA HAS 
HAS 4-DEGREE BEAM 


New 8 ft paraboloid weighing only 
82 lbs provides a 4° pencil beam for 





high gain. Dual speed drive in azi- 
muth, single speed drive in elevation 
are provided. Conical scanning for 
automatic tracking, and horizontal, 
vertical and circular polarization are 
available.—Canoga Corp., 5955 Sepul- 
veda Blvd., Van Nuys, Calif. 
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TRACKING AND SCATTER 
ANTENNAS HAVE HIGH 
SURVIVAL SPECS. 


Latest “Sky-Chief” 60’ and 90’ par- 
abolic reflectors are designed for use 
with General Bronze pedestal and 
servo system for radio telescopes or 
satellite and missile tracking antenna 





systems. Designed for service on the 
“roof of the world” and in other se- 
vere environments, the “Sky-Chief 60” 
antenna, shown in final assembly, 
can withstand 150-mph wind loading 
or a combined load of 3” of ice plus 
a 120 mph wind; said to be the highest 
antenna survival specification yet de- 
signed. The new antennas can be in- 
stalled in the field without adjust- 
ment, saving installation costs and 
employment of highly skilled tech- 
nicians in remote areas.—General 
Bronze Corp., 711 Stewart Ave., Gar- 
den City, L. I., N. Y. 
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NETIC CO-NETIC 


TAPE DATA 
PRESERVERS 


Keep Data Clear, Distinct, Without Distortion 





Permanently maintain 
original fidelity of recorded 
data on automation pro- 
gramming tapes, tele- 
metering, broadcast, video 
and hi-fi tapes by diverting 
all damaging magnetic 
fields. Magnetic shielding 
qualities not affected if 
sturdy Netic Co-Netic con- 
tainers are dropped or vi- 
brated. Containers do not 
retain residual magnetism 
nor require periodic 
annealing. 


Successfully provide simultaneous high and low inten- 
sity shielding plus high and low frequency shielding from 
all damaging extraneous fields produced by generators, 
power supplies, transformers, magnetic tables on surface 
grinders, magnetic chucks, de-gaussers, soldering irons, 
motors, power lines, welding machines, solenoids, etc. 
around factories, laboratories, military installations, and 
radio and TV stations. Available in many convenient round 
or rectangular shapes. Write for sizes and prices today. 


MAGNETIC SHIELD DIVISION PERFECTION MICA CO. 


1322 No. Elston Avenue * Chicago 22, Illinois 
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PRECISION OPTICS FOR THE MILITARY 














Exacting Military and Naval 
requirements are constantly being met 
for quality optics and quartz components 
by our exclusive automated production facilities. 
To solve your particular problem, we at PLUMMER 
and KERSHAW place our facilities at your disposal. 





PLUMMER and KERSHAW 
2759 Frankford Ave., Philadelphia 34, Pa. 


Request Bulletin 737 on your Letterhead 
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FOR PRECISION LABORATORY Liquid Cooling Shrinks High-Voltage Transformers resol 
OR PRODUCTION TESTING aze ¢ 
Container Vapor FIG. 1. LATENT HEAT of vapor- heigh 
ai Condensing = ization and condensation and Ps 
transfer of heat by convection are + a 
features of new miniature trans- cath 
4— Vapor formers. mark: 
Laminated , . 
pers FIG. 2. FFLUOROCHEMICAL cooling enables high 
Liquid capacity in one-third conventional volume. 
_a— Level 
| Wicks of _ 
Woven- GI 
| wo ln {i oe 
ew | Heat-Conducting 
Plates FIG. 
TURE 
F R E E D preci: 
1110-AB INCREMENTAL outlin 
INDUCTANCE BRIDGE ard pi 
RAYTHEON Steel Mounting 
AND ACCESSORIES Compression - Type Plate Acts As 
Accurate inductance measurement with or Terminals Cold Sink 
without superimposed D.C., for all types CUTAWAY VIEW OF RAYTHEON FLUOROCHEMICAL 
__of iron core components. TRANSFORMER 


© INDUCTANCE — 1 Millinery to 1000 Heory fi 
" @ FREQUENCY — 20 to 10,000 Cycles 
_* [Ee creas KC 





ACCESSORIES AVAILABLE: 
1140-A Null Detector 
1210-A Null Detector - V.T.V.M. 
1170 D.C. Supply and 1180 A.C, Supply. 
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FREED 


VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 



































A Certificate of Excellence in Miniaturization, 
awarded by the Miniature Precision Bearings, Inc., 
was recently earned by a new line of high-voltage 
transformers, using a sealed-in liquid coolant which 
vaporizes on contact with the hot windings, then con- 
denses on the inner surface of the transformer case. 
This adaptation of the familiar convection cooling 
principle is a development of the Raytheon Manu- 
facturing Co., 100 River St., Waltham, Mass., which 
is being used in a number of missile and aircraft 
components. 

The new evaporative coolant not only meets dielec- 
tric Mil-specs for corona at 11,000 volts, but enables 
the transformer to occupy a volume only one-half that 





inner surface of the case, where it is cooled and re- 
condensed. The “latent heat of vaporization” of the 
fluorochemical is the key to the efficiency of this 
method, which quickly cools the hottest spots and 
achieves a significant reduction of the temperature 
gradient between windings and case. 

The new line of Fluorochemically cooled components 
includes a high-voltage transformer and a miniatur- 
ized magnetron filament transformer occupying only 
1/3 the volume of a conventional ring-type trans- 
former, but insulated for 25 kv and with only 10 ppf 
capacitance from secondary to primary and ground. 
Both units are shown in Fig. 2. Another unit (not 
shown) contains all the magnetics for a medium-volt- 














FIG. 


originally specified as a possible minimum. The age, airborne power supply comprising four filter re- 

transformer windings are sealed in a steel case which actors and a nine-winding transformer. Occupying a pot Q 

is partially filled with a high-dielectric fluid fluoro- volume less than 60 cu-in and weighing only 6 lbs, line 
| chemical (Fig. 1). Woven glass insulation acts as a it is capable of continuous operation at 85°C at alti- curve 
| wick to bring the fluid in contact with the hot wind- tudes to 50,000 ft. decre 

ing. Here it boils away to vapor which escapes to the For more information circle 229 on inquiry card. ity. 
also ¢ 
~ Freed Type 1620 Megohmmeter is a ver- Y, = 
satile insulation resistance measurement instru- 2 ee . + 3. e (or 
scot ie © cotinncedy vere OC tne Reliability in Miniature Potentiometers “A 
Components such as transformers, motors, formi 
eink Shae, eaten sed erie tet FIG. |. LINEAR cig, > utpuT witho 
for safety factor. ITY error calibra- f | dei functi 
@ Resistance — 0.1 megohms to 4,000,000 tion test shows - : fe aiff aa tion. 
sedis: agreement of ee of wg ore “a 
@ Voltage — variable, 50 - 1000 volts. miniature pot iated, the height dit; 
@ Accurate — plus or minus 5% on ot ranges. within +0.3% of of each pip cor- napeane 
@ Simple — for use by unskilled op ‘ iendined wok Un. responds to volt- are ¢ 
@ Safe — high voltage relay controlied. . P age resolution. critics 
@ Self contained — AC operated. | earity. additi 
OTHER MEGOHMMETERS AVAILABLE by fu 
Se? Se eee ° wee S008 The problem of obtaining 14” size potentiometers Ace Electronics Associates, Inc., offers linearity and dred 
pee Sea ae Tce ent with an accuracy of +0.3% independent linearity resolution tests of its precision potentiometers (Ace- Pre 
ore Ces nee with +27 resistance tolerance requires extreme care pots) as shown in Figs. 1 and 2. devel: 
battery operated 500 volt test potential. Range in the making and assembly of each component part, Fig. 1 is a photo of the cathode ray tube presenta- parts. 
ee ee ee with some operations being performed under binocular tion of linearity error vs. rotation. The test circuit sand. 
ee io commie whiten tok eae microscopes. From engineering through final quality employed is a highly linear slide-wire circuit. To betwe 
ment catalog. control each mechanical and electrical characteristic obtain the calibration marks at the beginning of the treate 
FREED TRANSFORMER CO., INC. must be tested and retested to assure guaranteed trace, precision calibrating resistors are connected in sion ; 
1783 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. performance. As a sample of service to customers, parallel to the potentiometer under test. Fig. 2 is a sl.ock 
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12solution test performed by differentiating the volt- 
aze output of a slowly driven potentiometer. The 
height of each pip corresponds to the change in volt- 
age, in other words to voltage resolution. The angular 
location of each pip is identifiable by angle reference 
marks in the upper trace. Some non-linear functions 







FIG. 3. MINIA- 
TURE 500 Series 
precision pot su- 
perimposed on 
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500 Series ACEPOT actual size 


FIG. 4. STAND- 
ARD nonlinear 
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also can be produced in the Acepot 44” unit (Fig. 3), 
as demonstrated recently at the I.R.E. Show in New 
York City. 

“Acepots” can be produced to 0.25% terminal con- 
formity without padding resistors. A potentiometer 
without padding resistors produces a smooth output 
function curve (Fig. 4), within the limits of resolu- 
tion, as opposed to a broken line function curve with 
the same limitation of resolution (Fig. 5). With the 
addition of padding resistors, reliability and accuracy 
are decreased since each padding adds a pair of 
critical tap-offs to the delicate wire windings. In 
addition, some servo systems are adversely affected 
by function slopes which do not conform to the de- 
sired curve. 

Precision and reliability are assured with newly 
developed manufacturing techniques for miniaturized 
parts. Every potentiometer is completely sealed against 
sand, dust and foreign matter to avoid abrasive action 
between moving parts. All materials and metals are 
treated for maximum resistance to salt spray, corro- 
sion and humidity, and meet MIL specifications for 
sl.ock and vibration. 
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ISA 
SHOW exhibitors and non-exhibitors— 


130,000 


CUSTOMER-PROSPECTS 


will be looking for your “display-in-print” in the special pre-ISA 
Show issues of the three publications which blanket the entire 
instrument-control buying market—a market of spending $7 mil- 
lion annually. 


PLAN NOW TO ADVERTISE in these pre-show issues: 


MILITARY AUTOMATION—July-August 1958 issue will be dis- 
tributed in late August to more than 20,000 readers. Ad closing 
date—August 1. 


INSTRUMENTS AND AUTOMATION—August 1958 issue will 
reach its 23,000 distribution by mid-August. Ad closing date— 
July 20. 


INSTRUMENT & APPARATUS NEWS—July-August 1958 issue 
will be mailed early in August to its 90,000 recipients. Ad closing 
date—July 1. 


EQUIVALENT AD SPACE IN ALL THREE EARNS 10% COM- 
BINATION DISCOUNT. 


Call or write office near you. See list on inside front cover. 


INSTRUMENTS PUBLISHING COMPANY, INC. 
845 Ridge Ave., Pittsburgh 12, Pa., Fairfax 1-0161 





“UNDUPLICATED COMBINED DISTRIBUTION. 
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“UNAFFECTED BY VIBRATION 
PL OR OTHER 
} - ENVIRONMENTAL CONDITIONS 


Here is a new super high temperature 
thermal switch designed for extremely 
high temperature applications where 
very high, close temperature 
calibration is required with repeated 
operations. And, its rugged, compact 
construction provides high resistance 
to vibration. 


err 


Providing a fast, accurate response 
under extreme service conditions, 

this new design switch has a 
temperature range for continuous 
operation from as low as minus 20°F 
to as high as 1750°F with safe 
momentary overshoots to 2200°F. It is 
constructed of special stainless 

steel alloys with single or two wire 
leads, and has a resistive rating 

of 1% amperes at 28 volts D.C. This 
lightweight (it weighs only two ounces) 
switch is available with contacts 
normally open or normally closed. 


Investigate this CPI super high 
temperature switch — applicable to 
such uses as jet engines, 
gas turbines, rocket motors, 
after burner control — in fact, 
anywhere that high temperature 
control is a problem. 


New catalog gives engineering data. 
Ask for Catalog MA. 


When temperatures are high (or low), 
specify CPI. 





products, inc. 


is HARRISON, N. 3. 
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TABLE 1. COMPARISON CHART SUMMARY OF MAJOR FACTOR: 





Pine, 
Tape Number High High Long Wave Short Wave 
and Stability Strength Temperature Speed Length Length Recor: ing 
Description Performance Performance Output Output Tim 
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108 
eneral Purpose Best Best Good Good Good Good Norr al 
General Purpose Good Good Good Good Good Good Normal | 
| 
128 Very Very 
High Output Best Best Good Good Best Good Normal | | 
159 FIG. |. 
Extra Play Best Good Good Good Good Best Extended uncerte 
in singl 














D. E. Denham and J. L. Kamiske 
Minnesota Mining & Mfg. Co., St. Paul 6, Minn. 


TABLE 2. MAGNETIC PROPERTIES OF “SCOTCH” 
BRAND MAGNETIC TAPE FOR INSTRUMENTATION USE 
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Tape Number 108 109 128 159 
General General 

Description Purpose Purpose Hi-Output Extra Pla 
Intrinsic Coercivity ..............-..-.-.- 250 250 250 240 
RISE Ie 700 700 1100 1100 
Remanence (Flux lines '/4" tape) ......... 0.6 0.6 1.2 0.6 
Relative Output in db at 1% distortion** 

15 Mil Wave Length 0 0 +6 0 
Relative Sensitivity in db** 

15 Mil Wave Length 0 0 +3.5 +15 

1 Mil Wave Length 0 0 0 +3.5 
Erasing Field 1000 1000 900 800 
Uniformity at 15 mil Wave Length 

Within a Roll +3% +3% +-3% +3% 

Roll to Roll +10% +10% +10% +10% 
Dropout Count*** 

Errors/! Roll I 1 I i 





**At optimum bias for each tape type. 


***Measure by recording 200 non-return pulses per inch on a 0.035" track. A reduction to less than 
50% normal signal amplitude constitutes a signal error. Zero errors are measured by saturating the 
tape undirectionally. Each spurious signal greater than 10% of normal signal amplitude constitutes @ 
zero error. Errors per roll based on recording 7 tracks on rolls '/." x 2500’. 
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Magnetic Test Data Systems 
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FIG. |. AIRBORNE RECORDER used in recording flight-test data eliminates 


uncertanties of radio telemetering link. Lightweight Honeywell unit is used even 


in single-seater fighters. 


ut Costs, S 


p™ collection and data processing, two costly 
and vital aspects of every aircraft and missile 
test program, are being expedited through use of 
magnetic tape systems using 1/5 the personnel, 15% 
of the time, and 20% of the cost of conventional data 
recording systems. 





Either airborne (Fig. 1) or ground station re- 
corders (Fig. 2) can be used to record flight test data. 
Although each method has specific advantages, both 
use the same basic pattern: Test variables are picked 
up by transducers, run through an electronic system, 
and are recorded on magnetic tape for automatic 
processing. 

The test variables to be recorded, such as position, 
vibration, or temperature, must be translated into 
voltages by transducers or sensing devices. The nature 
and frequency of the variables not only determine the 
type of transducer but also the choice of recording 
system. Three types of recording—PM, FM subcarrier 
multiplex, and wide band FM—are generally in use. 


Types of Recording 

Pulse width modulation (PWM) recording is em- 
ployed for low frequency variables and is suitable for 
data from de to several cps. Position measurement, 
temperature, pressure, strain gauge and time-history 
presentations are typical applications for this method 
of recording. Commutation, permitting recording of 
several different quantities in sequence on one 
channel, is also characteristic of PWM recording. 

The second type—FM subcarrier multiplexing— 
is employed for higher frequency response data, from 
de to 2,100 cps. The third method—standard wide 
deviation FM—can be used when frequency response 
from de to 10,000 cps is needed. In addition to these 
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ing applications. 
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three, direct recording with high frequency bias— 
typical in conventional sound recording—is also used 
to some extent. This is practical when frequencies up 
to 100 kilocycles are required but when response to 
dc is not necessary. 

Because most test data fall in the response range 
from dc to several cps, the PWM system allows most 
economical use of magnetic tape for storage. As many 
as 86 channels of data may be crowded on one 
magnetic track. With high level transducer outputs 
(approx. 5 v) accuracies of about 14% may be at- 
tained. With low level tranducers (approx. 15 mv) 
2% accuracy is normal. 


Data Processing 


After a flight test, the roll of recorded tape must 
first be edited, a quick review to select those sections 
of tape containing the pertinent data. Speeds up to 8 
times faster than recording speed can be used, a 
feature unique with magnetic tape, to edit a two-hour 
tape in as little as 15 minutes. 

After editing, data can be digitized for calibration, 
tabulation, or computing. Digitization is accomplished 
electronically by counting devices whose output is 
normally recorded on another roll of magnetic tape 
which is then acceptable to standard electronic com- 
puters. 


Magnetic Tape Requirements 
for Flight Test Recording 
Basic components of magnetic tape construction 
which can be combined for optimum data recording 
are the binder system, the oxide and the backing 
material. In addition, uniformity and freedom from 








FIG.2. GROUND-BASED TAPE RECORDER, Consolidated Electrodynamic's 
Corp's Type-5-752, specifically developed for telemetering missile data can 
also be used in wind-tunnel, engine-test-stand and other high-speed data-process- 





“dropouts”, achieved only by careful manufacturing 
techniques, are highly critical factors in selecting a 
tape for flight test recording. 

Binder systems must withstand tape speeds over 
6, ips and operating ambients from —40° to 200°F 
and be designed to reduce oxide rub-off and head 
fouling at extreme temperatures, speeds and pressures. 

New “high potency” magnetic oxides may be ap- 
plied in standard thickness to produce about twice the 
output of standard oxides, as is done in the “Scotch” 
brand No. 128 tape for low frequency response data. 
It may also be used in thin coating with normal out- 
put but improved high frequency response. “Scotch” 
brand No. 159 employs this construction. Tables I 
and II compare characteristics of four instrumentation 
tapes. 

Backing material stability under temperature and 
humidity change is of prime importance in flight test 
data recording. When many tracks are recorded side 
by side, data on each track must keep its relative 
position and no curling or stretching of the backing 
material can take place. Polyester backing is normally 
required in airborne materials, while acetate backing 
is successfully used for ground station recording where 
ambient conditions can be controlled. 

Freedom from dropouts—losses or variations in 
signal—are controlled by careful attention to quality 
of backing material, thorough milling and mixing 
to obtain smooth oxide dispersion, and uniform coat- 
ing uniformity. Through close quality control limits 
and careful processing, “Scotch” instrumentation 
quality tape averages less than one significant dropout 
in a mile of tape. 


For more information on magnetic data recording 
circle 249 on inquiry card. 


New Analyzer Cuts 
Isotopic Study Costs 


New 100- and 200-channel memory core analyzers, 
designated RIDL Model 3300 and 3302 respectively, 
are designed to simplify the exacting and time-con- 
suming analysis of radioactive isotopic samples re- 
quired in isotopic identification and purity analysis, 
multiple tracer studies, and medical or physical ex- 
perimentation (such as on scattering effects). 

Up to four scintillation counters may be used 
simultaneously with the output of each detector routed 
into a separate sub-group, with 50 channels in each. 


FIG. 1. TWO- 
HUNDRED chan- 
nel isotopic an- 
alyzer reads out 
pulse-height dis- 
tributions. (Below) 
Typical photo- 
oscillogram iden- 
tifies Ce 137 iso- 
tope. 

















Analyzer circuits separate radiation pulses by energy 
level or direction and route the pulse-height distribu- 
tion into appropriate 50 or 100-channel subgroups. 
Memory cores in each channel accumulate data for 
a preset time with a subsequent print-out cycle auto- 
matically starting with channel 0 and ending with 
channel 99, or channel 199 in the Model 3302 illus- 
trated. A data photo-oscillogram of a typical Cel37 
spectrum is also shown. 

Several unusual applications are possible. For ex- 
ample, a sample changer may be programmed to 
change samples during each print-out, or successive 
short half-life readings may be taken automatically at 
fixed intervals. A complete print cycle can be taken 
every 25 seconds per hundred channels. 

The amplifiers feature linearity better than 0.5%; 
with input counting rates greater than 10° cpm. Visual 
data presentation is by cathode ray tube with print- 
out to decimal printer or pen recorder. Background 
counts may be subtracted automatically. The RIDL 
Memory Core Analyzers are a development of the 
Radiation Instrument Development Laboratory Inc., 
5737 Halsted St., Chicago 21, Ill. 


For more information circle 250 on inquiry card. 
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| New Products—Cont. 


ADJUSTABLE FLANGE FEED 


Polarization of center-fed, 7000 mc, 
parabolic antennas can be adjusted 


5 l, 
thru 360° using new mounting flange 
which is insertable from rear, fits 
standard GED feed-mounting bolts 
and can be adjusted after installa- 
tion without removing nuts or bolts. 
—Gabriel Electronics Div., Needham, 
Hts., Mass. 


For more information circle 251 on inquiry card. 


ALL-WEATHER AIR-RADAR 
POWER UNITS 


Model M763 Pulse generator (left) 
operates from a 13.8 v 400 cps input 
to provide a pulse of 320 v peak with 
a rise time of 0.9 usec with a pulse 


3 





width of 4.8 usec. Rated for continu- 
ous operation at 16,000’ in —40° to 
100°C in 8”x2”x2” dimensions; HV 
de power supply (right) provides 100 
wamp at 8 kv from 115 v 400 eps line 
with 5% no-load to full-load regula- 
tion.—Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 


For more information circle 252 on inquiry card. 


STABLE MICROWAVE 
OSCILLATORS 


New Series 814 high-power, ultra- 
stable and tunable microwave oscil- 
lators spanning the range from 2500 
to 17,500 me are now available for 


ss eo ea 





test or system applications requiring 
20 mw to 1.5 watt outputs. Tuning is 
accomplished by setting the wave- 
meter dial to the desired frequency. 
A built-in stability circuit then locks 
the oscillator to the reference cavity. 
Short-term frequency stability aver- 
ages 0.05 ppm.—Laboratory for Elec- 
tronics, Inc., 75 Pitts St., Boston, 
Mass. 


For more information circle 253 on inquiry card. 


SLIDING SHORT TERMINATION 


New PRD waveguide terminating 
impedance consists of a non-contact- 
ing coaxial-filter type short-circuiting 
plunger moved by a micrometer drive 





in a section of waveguide. Is used 
with slotted section to provide a vari- 
able short-circuit reference point or, 
in conjunction with a tee section, as 
a variable reactance or tuning for 
crystal or bolometer mounts. Avail- 
able in five different flange types to 
cover the 12.4 to 75 kme range.— 
Polytechnic Research & Development 
Co., Inc., 202 Tillary St., Brooklyn 1, 
N. Y. 


For more information circle 254 on inquiry card. 


SUBMIN TRANSISTORIZED 
MULTIPLEXER 


New airborne subminiature elec- 
tronic minimultiplexers, using solid- 
state and ferritic elements in modu- 
lar construction, provide 12, 16, 20, 





32 and 40 channel units. A 12-channel 
unit will operate with a maximum 
frame sampling rate of 1660 fps. 
A 40-channel unit operates up to 500 
fps. Units are bidirectional and may 
be used for commutation or decom- 
mutation. Packaged modules meet 
applicable Mil-specs—Epsco, Inc., 
588 Commonwealth Ave., Boston 15, 
Mass. 


For more information circle 255 on inquiry card. 


NARROW PASSBAND FILTERS 


High selectivity and stability are 
combined in the new subminiature 
Type 2E2SM6 passband filters in the 





175-300 ke range, claimed to be the 
smallest filters offering such steep 
rejection slopes. Available in band- 





widths from 20 eps to over 1 ke. they 
can be made in a shape factor  60/¢ 
db) of 3.5 to 1. Drift is less th. n 19 
cps over the temperature ran; e of 
0° to 75° C. The new unit, shov n on 
the right, is designed for use in com. 
munications, telemetering and :adar 
information devices.—Bulova Vi ateh 
Co., Electronics Div., P-1015, V ood. 
side 77, N. Y. 


For more information circle 256 on inquiry card, 


SEALED MINIATURE TRIMMERS 


Completely sealed miniature piston 
capacitors which exclude moisture and 
protect against corona and voltage 
breakdown at high altitudes are des. 





ignated as Sealcaps. Available in 
panel-mount and printed-circuit 
mounting types, adjustment may be 
made by a standard Allen wrench. 
Units are furnished unpotted as 
shown or encapsulated with the outer 
electrode band imbedded and a Teflon 
insulated lead provided.—JFD Elec- 
tronics Corp., 6101 16 Ave., Brooklyn 
4. Fs 


For more information circle 257 on inquiry card 


OPTICAL LIQUID LEVEL 
INDICATOR 


New Optical Level Indicator con- 
tains no moving parts or relays but 
delivers up to 10 amps to indicate or 
control liquid level. Is designed for 





j 
use with water-alcohol mixtures, jet 
and hydrocarbon fuels, hydraulic and 
lube oils, etc., regardless of opacity, 
if compatible with stainless steel 
probe housing. Operates on principle 
of total internal reflection, is claimed 
to be unaffected by acceleration, 
shock, altitude or foam and to distin- 
guish between airflow and fluid flow 
when installed in a line. Meets applic 
able Mil-specs.—Revere Corp. of A™ 
erica, Wallingford, Conn. 

For more information circle 258 on inquir 
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PRESSURE SENSOR IS 
VIBRATION PROOF 


Extremely low vibration and tem- 
perature errors are claimed for a 
new miniature absolute pressure 





transducer designated Bourns Model 
470. Well suited for airborne com- 
puters and telemetering, and sealed 
against dust, explosion and atmos- 
pheric exposure, it is available in 
standard pressure ranges from 0-5 to 
0-100 psia, and in resistance values 
of 2, 5, and 10 K.—Bourns Labs., Inc., 
P. O. Box 2112, Riverside, Calif. 


For more information circle 259 on inquiry card. 


SUPERSONIC ANTENNA 
CUTS JET DRAG 


New Type DM C7-2 antenna for 
transonic aircraft is a direct replace- 
ment for the AT-256/ARC antenna, 
used with communications and data 





link equipment. At mach 0.9 and 
25,000 ft. drag is reduced over 80%. 
Meets MIL-T-5422C specs, installed 
weight is 20 oz and VSWR is less than 
2.5 over the 225-400 me band.—Dorne 
& Margolin, Inc., 29 New York Ave., 
Westbury, L. I., N. Y. 


For more information circle 260 on inquiry card. 


LO-POWER X-BAND ISOLATOR 


New Model W668-1A-2-0 Trans- 
verse Field Isolator uses built-in 
permanent magnet transverse field 





and ferrite sections to provide 10 db 
isolation in the 8.5 to 9.6 kme range 
with insertion loss of only 0.4 db, 
max VSWR of 1.10. Peak power of 
300 kw contrasts with small dimen- 
sions of 1.4”x2.3"x2.6" wide— 
Kearfott Co., Microwave Div., 14844 
Oxnard St., Van Nuys, Calif. 


For more information circle 261 on inquiry card. 
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SALES MA 


to your ad department and agency—reminding them to plan now 
to advertise in the 1959 1&A BUYERS’ GUIDE 


Industry's only instrument-control equipment 
buying directory, the Guide offers you... 


H Entree to 23,000 buyers of instrument and 
automatic control equipment. 


HPA directory listing equipment, names and 
addresses of 3,000 manufacturers. 


3X Twenty-three years experience selling to OEM 
and end users. 


Year ‘round contact with industry's big buyers. 


Reserve your ad space now. Forms close August 15-29—write: 





INSTRUMENTS PUBLISHING CO., INC. | 
845 Ridge Ave., Pittsburgh 12, Pa., FAirfax 1-161 \|-~-——— 
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Hall Effect Now A Rugged 


Instrumentation Principle 


The Hall effect, discovered first in 1879 but rela- 
tively unused because of the low output of available 
sensors, has been made more usable by Westinghouse 
Electric Corporation scientists who utilize indium 
antimonide and indium arsenide as active elements. 
The Hall generator is an analog multiplying device 
that provides a voltage output proportional to the 
product of (a) the current passing through it, and 
(b) the magnetic field perpendicular to it (Fig. 1). In 
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MAGNETIC FIELD (KILOGAUSS) 


INSET SHOWS principle of Hall Effect. Magnetic 
field at right angles to: control current through Hall 
Effect element produces a voltage proportional to 
B x I-. Curves show output for different values of |,. 


the Westinghouse device, output voltages of 14 v are 
easily obtained in a magnetic field of 5 kilogauss with 
control currents of 500 ma (Fig. 2). Its output im- 
pedance can be adjusted from 0.01 to 20 ohms, and 
its maximum frequency response ranges from 107 to 
108 cps. 

This new sensing element, which physically can 
approach the dimensions of a large pin-head, can be 
used in exploring magnetic fields in nuclear research 
magnets, in a new family of computer elements, in 
simple current and voltage metering devices, in a 
greatly simplified wattmeter, in phase angle measure- 
ments, and in micro-wave field vector measurements. 
Its inventors state they are ready, willing and able to 
discuss possible applications and developments using 
this versatile new sensing and computing element. 


For more information circle 262 on inquiry card. 
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SLUG-TUNED COIL FORMS 


Silicone-impregnated ceramic forms 
are ribbed to permit leads to be 


brought under windings to lugs. 
RIBBED CERAMIC 
CERAMIC RIBBED CON. FORM STACKING 


JAN 1-10 GRADE L-4 SHOULDER 
SOLDER LUG, BRASS HCT TINNED 


LUG RETAINING RING 
BUSHING BRASS, 






























Available with standard or retract- 
able type bushing which allows core to 
enter bushing, giving more effective 
winding area. Design allows forms 
to be stacked or bushings added to 
each end for double-tuned coils.— 
Waters Mfg., Inc., Wayland, Mass. 


For more information circle 263 on inquiry card. 


ULTRA STABLE RESISTANCE 
CARD 


New microwave attenuator mate- 
rial features fibreglass plastic base 
with metallic deposit 50 millionths of 
an inch thick. Standard sizes are 5” 





x 12” and 0.025”, 0.032”, and 0.062” 
thick. Stock resistance range from 50 
to 500 ohms per square. No special 
machining techniques are required.— 
Filmohm Corp., 48 W. 25 St., New 
York 10, N. Y. 


For more information circle 264 on inquiry card. 


TOOLS & MATERIALS 





ELECTRIC CABLE VULCANIZER 


New molding press for reinsulating 
and rejacketing natural rubber, syn- 





thetic rubber and thermoplastic cables 
can be used on Y and T splices in 
production and maintenance opera- 
tions. Also seals cable-ends of those 
cable tybes exposed to weather on 
mothballed ships, equipment.—Dept. 
A-31, Elec. Prod. Div., Joy Mfg. Co., 
1201 Mackland Ave., St. Louis 10, Mo. 


For more information circle 265 on inquiry card. 


PRODUCTION SOLDERING 
MACHINE 


New Velco resistance contact sol- 
dering machine for assembly line sol- 
dering of miniature multi-contact con- 
etc., 


nectors, has temperature and 





time control of solder heat, applies 
soldering current to single contacts 
jn any sequence selected by the oper- 
ator and controlled by a foot switch. 
Panel dial indicates contact being 
soldered.—Virginia Electronics Co., 
Inc., River Rd. and B. & O. R. R., 
Washington 16, D. C. 


For more information circle 266 on inquiry card. 


HI-TEMP MAGNET WIRE 


Two new high-temperature insula- 
tions for magnet wire, on either cop- 
per or metals having higher temper- 
ature characteristics, are (a) refrac- 





tory type rated to 700°F continuous, 
800°F intermittent, and (b) ceramic 
type rated to 1000° F continuous. 
Illustration shows prototype magnet 
with ceramic wire operating in 1000° 
F furnace.—Secon Metals Corp., 7 
Intervale St., White Plains, N. Y. 


For more information circle 267 on inquiry card. 


CENTRIFUGE SLIPRINGS 


New slip ring assembly has three 
circuits capable of operating at 10 
kv de continuous and tested at 20,000 
v. Instrumentation circuits are un- 





affected by adjacent high voltage cir- 
cuits and noise is minimized by the 
use of precious metals. Dual brushes 
on each ring, tuned to different res- 





onant frequencies, 


provide un :nter. 
rupted circuits during severe socks 
and vibration. Rated at 350° F ¢op. 


tinuous, ball bearing mounts ang 
sealed construction ensure life of 19 
to 15 million noise-free revolutic ng 9 
6,000 rpm.—Slip Ring Co. of Am-riea, 
3612 W. Jefferson Blvd., Los An yeles, 
16, Calif. 


For more information circle 268 on inquiry card 


MAGNET WIRE OPERATES 
AT 1000° F 


New Ceramacite insulation, devel. 
oped by the Consolidated Electrody. 
namics Corp., of Pasadena, Calif., js 
now being applied by a wire company 














in coating AWG sizes 20 to 30 which 
will be marketed under the trade 
name of “Ceramatemp.” 
Nickel-clad copper conductors with 
a single thickness of the new inor- 
ganic insulation is shown here sup- 
plying full voltage to an incandescent 
lamp through the flame of a blow- 
torch. The new wire is expected to 
have an important impact in the de- 
sign of new, highly reliable devices 
for high-temperature environments.— 
Hitemp Wires, Inc., Dept 1023, 1200 
Shames Dr., Westbury, N. Y. 


For more information circle 269 on inquiry card 


DRY SCREEN PROCESS SPEEDS 
CIRCUIT BOARD PRINTING. 


Quick-drying resists are applied to 
printed circuit boards being fabri- 
cated for SAGE computers in the 
IBM plant at Kingston, N. Y. The 












resist dries as soon as it comes it, 
contact with the copperclad panel. 
The operator immediately flips the 
piece over and prints the second side, 
instantly ready for plating. Equi 
ment and materials for rapid print 
ing of circuit panels were developed 
by the Dry Screen Process Co.—Dn 
Screen Process Co., 1016 Madison 
Ave., Pittsburgh 22, Pa. 


For more information circle 270 on inquiry car 


MILITARY AUTOMATIO 


desig 
are 
»dd 


of s 
agai 
tern: 
unti 
Prov 
cont 
Inc., 


For rm 


asse 
avoi 
cent 


ratir 


ay-Jur 








iter. 
Ocks 
con- 
and 
f 10 
iS at 
rica, 
eles, 


Carg 


evel. 
“ody- 
f., is 
pany 


Thich 
Trade 


with 
inor- 
sup- 
scent 
dlow- 
1d to 
e de- 
Vices 
its.— 
1200 


| card 


EDS 
G. 


ed to 
abri- 
the 

The 





es in, 


yanel. 
; the 

side, 
quip- 
print: 
loped 
—Dry 
dison 


y care 





EPOXY SHELLS 
CUSTOM-MOLDED 


Compression-molded epoxy shells 
designed to customer’s specifications 
are available for encapsulation of 
»dd shapes and sizes without expense 





of temporary molds, release agents, 
and patching. Component is inserted 
in shell and epoxy compound added 
to complete encapsulation resistant 
to humidity, temperature changes, 
and solvents.—Epoxy Products, Inc., 
137 Coit St., Irvington 11, N. J. 


For more information circle 271 on inquiry card. 


PRECISION PARTS CLEANER 


New portable parts cleaner, Model 
1-2BC-2S-S, delivers measured jets 






of solvent and heated, filtered air 
against parts to be cleaned in al- 
ternate “spray” and “dry” periods 
until cleaning cycle is completed. 
Provides uniformity of cleaning and 
control of solvent costs. — Cobehn, 
Inc., 126 Passiac Ave., Caldwell, N. J. 


For more information circle 272 on inquiry card. 


DEMAGNETIZER AIDS PARTS 
CLEANING 


New “drop thru” tubular demag- 
netizer with 6” throat demagnetizes 
production parts before cleaning or 


assembly. Tapered magnetic field 
avoids hang-up of parts in the con- 
centrated field area. Unit is available 
in various lengths, kva and duty 
ratings for individual requirements. 
—R. B. Annis Co., 1101 N. Delaware 
St., Indianapolis 2, Ind. 


or more information circle 273 on inquiry card. 
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ULTRA-THIN CERAMICS AID 
HIGH-TEMP ELECTRONICS 


New AlSiMag Alumina vitrified 
parts with thicknesses as low as 
0.005” enable new high-temperature 






tubes to reach higher operating tem- 
peratures. Also used as micro-wave 
windows, in high-temp relays, trans- 
formers, fuses, and tinkertoys for 
high temperature amplifiers.—Amer- 
ican Lava Corp., Cherokee Blvd. & 
Mfgrs. Rd., Chattanooga 5, Tenn. 


For more information circle 274 on inquiry card. 


ONE-PART EPOXY RESIN 


New fire-retardant, epoxide casting 
resin, designated Stycast 2980, is used 





_# 
h 


without addition of curing agent. 
Cures at moderate temperatures. 
Cured embedments can be used from 
—70° to 400° F, with insulation 
resistance above 10% ohm-cm_ at 
400° F.—Emerson & Cuming, Inc., 
869 Washington St., Canton, Mass. 


For more information circle 275 on inquiry card. 


HEAT-RESISTANT 
GLASS BEARINGS 


New precision bearing balls made 
of Corning Glass Co.’s Pyroceram 
have tensile strength comparable to 
cast iron; remain hard at 2,200° F; 


ee 





are not deformed by temperatures 
that warp steel or melt copper; are 
impervious to moisture, acids or elec- 
trical arcs. Pyroceram is as light as 
aluminum, and can be lapped to a 
high finish—The Hartford Steel Ball 
Co., Inc., 14 Jefferson Ave., W. Hart- 
ford 6, Conn. 


For more information circle 276 on inquiry card. 


PRESSURE SEAL FASTENER 


New Hinge-Lock, for instrument 
and _ pressure-tight 


cases shipping 





cases, insures pressure-tight seal 
where gasketing is used. Available in 
No. 2, medium-duty and No. 3, light- 
duty sizes—Simmons Fastener Corp., 
N. Broadway, Albany 1, N. Y. 


For more information circle 277 on inquiry card. 


MINIMUM CLEARANCE 
TENSION LATCH 


Compact lightweight Model 30L 
Toggle tension latch requires only +” 





envelope for engagement and takeup, 
permitting almost face-to-face storage 
of airborne equipment boxes and simi- 
lar closures. Has an ultimate strength 
of 150 lbs; can be safety-wired.— 
Camloce Fastener Corp., 106 Spring 
Valley Rd., Paramus, N. J. 


For more information circle 278 on inquiry card. 


CABLE JACKET ZIPS ON 


One man working alone does the 
work of two when new missile cable 
“Zippertubing” jacket is installed. 
Former jacket tubings required tedi- 
ous pulling by two men. New zipper 
jacket also provides accessibility in 
changing wiring during research and 
development; sealer permanently seals 
jacket when need for changes is past. 
Many jacketing materials are avail- 
able-—The Zippertubing Co., 752 S. 
San Pedro St., Los Angeles 14, Calif. 


For more information circle 279 on inquiry card. 


RESISTIVE INK BASE STOCK 


New element base stock developed 
for resistive ink type volume controls, 
small resistors, etc., designated Di- 
lectro XXXP-30 is a paper base phe- 
nolic with low moisture absorption 
(1%/24 hrs) and high resistance to 
blistering. The stock can be worked 
as easily as other element base stocks 
and has affinity for resistive ink 
coatings.—Continental-Diamond Fibre 
Corp., Newark, Del. 


For more information circle 280 on inquiry card. 
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If you want 
reliable transformers 
..don’t overlook this old solution 


Right now, you demand more from 
transformers than ever before. You 
must have high reliability, even at 
extreme altitudes, and you need 
smaller lighter units. 


Used, and proved, for decades, oil- 
encased transformers should not be 
forgotten in a search for new 
methods. 


Everyone knows the advantages: 
effective convection of heat, excel- 
lent insulating properties, complete 
insurance against hidden leaks. Oil- 
sealed types (with a nitrogen bub- 
ble) are good, light, high-altitude 
transformers. Gas-free oil-filled 
types (with a bellows to allow for 
heat expansion) withstand very high 
voltage stresses. Except in the small- 
est sizes, they save space, too. 


You can place several high voltage 
units close together in a single oil- 
filled case, and save case weight. 
Those connections moved inside the 
case no longer need large insulators. 
Even the units themselves can be 
smaller. This all adds up—particu- 
larly in high altitude service—to 
interesting savings in space and 
weight. 


We make all sorts of transformers 
and special assemblies for the com- 
munication industry: encapsulated, 
cast in epoxy or foam, and just potted 
in pitch. But oil transformers still 
have an important place. 


Whatever type you need, we'll be 
glad to hear from you. Our facilities 
in design, production, and quality 
control are at your service. Our 
experience, too. 


CALBHDONIA 


[ELECTRONICS AND TRANSFORMER CORPORATION | 
Dept. MA-6, Caledonia, N. Y. 


In Canada: Hackbusch Electronics, Ltd. 


23 Primrose Ave.. Toronto 4, Ontario 
For more information circle 37 on inquiry card. 
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FIG. |. REFLECTONE Type III magnetic 


servo amplifier. 








FIG. 2. TWO TYPE Ill magnetic servo amplifiers 
in computer drawer generate inputs to large-face 
classroom instruments. 


Mag-Amp Heart of Navy’s Celestial Navigational Trainer 


The Reflectone Type III Magnetic Servo Amplifier 
(Fig. 1), capable of driving a wide variety of stand- 
ard two-phase 10-watt servo motors, has recently been 
selected for a number of military applications in which 
reliability is the paramount factor. Designed to oper- 
ate from single- or double-speed synchro control trans- 
formers or from bridge networks, the half-wave re- 
versible-output amplifier -features rugged, encapsu- 
lated construction. The entire unit, including clamping 
diodes, is contained in a standard MIL type KA can 
(3-15/16” x 3-34” x 5-14’") with all connections made 
to a hermetically-sealed header. These include input, 
output, stick-off voltage and feedback windings for 
gain control and servo stabilization. 

Twenty Type III amplifiers are used in the recent- 
ly-announced Reflectone 1A19 Celestial Navigation 
Trainer developed in conjunction with the U. S. Naval 
Special Devices Center, Port Washington, N. Y. They 
displace about 100 vacuum tubes, resulting in a tre- 
mendous increase in reliability. In another large Re- 
flectone trainer the use of 120 magnetic amplifiers will 


eliminate about 500 vacuum tubes. 

Navigational and operational trainers free actual 
aircraft and their crews from long expensive train- 
ing flights, saving thousands of dollars per training 
hour. The first 1A19 Trainer delivered to the Navy 
was air-lifted to Hawaii to speed its use in the train- 
ing of navigators. The trainers are also expensive 
and necessarily specialized devices on which closely- 
scheduled training of hundreds of pilots and naviga- 
tors depend. Down-time cannot be tolerated and only 
the most trouble-free components are used. Wherever 
vacuum tubes cannot be replaced by more reliable 
devices they are operated conservatively to ensure 
trouble-free uninterrupted performance. 

Two Type III magnetic servo amplifiers are shown 
in one of the computer drawers of the 1A19 Trainer 
(Fig. 2) with other associated synchro elements which 
generate the inputs to large-face instruments (Fig. 3) 
designed to mount on the classroom wall. These inputs 
also feed into a simulated periscopic sextant located 
in the observation booth. When using a periscopic 


FIG. 3. COMPONENTS of the |AI9 Celestial Trainer can be set up in an 


available room. Planetarium-type facilities are not needed. 


sextant, the navigator inserts on its dials the as. 
sumed position of the navigational star which is to 
be observed, mounts the sextant and observes the star 
to refine his positional information. This procedure 
is followed in the 1A19 Trainer using a collimated light 
positioned by inputs from.the computer to simulate 
the navigational star. Relative motions of the stars, 
earth and aircraft are simulated to accuracies com- 
parable with those of actual flight conditions. No 
planetarium-type star presentations are required, con- 
sequently the equipment may be set up in any con- 
venient classroom. 

Type III magnetic servo amplifiers utilize ac, de 
or pulse input signals with 115 v 60 cps excitation to 
produce a reversible (polarity sensitive) output of 30 
v from a 1 v input, up to a 70 v output from a 2.25 
v input. Because high efficiency is realized by the 
Type III amplifier and because heat-generating tubes 
are not used, it can operate over an ambient tempera- 
ture range from —60° to 150°F. Many military and 
commercial applications are seen for this device in 
addition to its use in the training devices now being 
manufactured by The Reflectone Corporation, Stam- 
ford, Conn., for the Navy, Air Force, Marines and 
commercial airlines. 


For more information circle 281 on inquiry card. 





Manually-Operated Auto-Bridge 





FIG. 1. NON-TECHNICAL operator uses Auto- 
Bridge. 


140 


Speeds Inspection Tests 


In many component testing operations the numbers 
involved are too few or the product too subject to 
change to justify tooling for full automation. At the 
same time the skills and time involved in convention- 
al component testing procedures become a major cost 
factor. Limit testing of components being incorpo- 
rated in military production is being increasingly re- 
quired for greater reliability of completed systems. In 
such testing applications, the new AB-3X2 manual- 
feed, manual-sort Auto-Bridge is designed for flexibil- 
ity in use and enables rapid accurate testing by non- 
technical operators. 

The Auto-Bridge tests many types and sizes of elec- 
tronic components, requiring only a few seconds to 
accomplish the required setup changes, and is suitable 
for tests on resistors, condensers, inductances or com- 


binations. Subassemblies and wired circuits can be 
compared where the impedance falls within the in- 
strument range. Plug-in standards facilitate the accu- 
rate and positive setting of tolerance limits. 

In operation, the inspector places the component 
being tested in the test clips. As she withdraws her 
hand, she rests it on a treadle that switches ratio arms 
in a true limit bridge circuit. If the red light comes 
on, the unit is outside the preset tolerance. If the 
green light burns, the unit is within tolerance. 

Gain variations in vacuum tubes have only a sec- 
ond-order effect on test accuracy and no calibration 
or periodic checks are required. Accuracies of +0.3% 
are claimed on capacities in the 100 pf to 15 
pf range, on resistances from 10 ohms to 5 megohms, 
and impedances from 10 ohms to 5 megohms, at prac- 
tical operating speeds of 1500 pieces per hour. The 
AB-3X2 Auto-Bridge is a development of Industrial 
Instruments Inc., 89 Commerce Rd., Cedar Grove, N. J. 


For more information circle 282 on inquiry card. 
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Factory 


—A Critical 
Examination 





by Stephen A. June 
J. D. Bardis 
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H. A. Sklenar 
and B. K. Yenken. 


Here is a fresh viewpoint on what 
CAN 


be — a book entirely free from the 


fomorrow’s “manless factories” 
ex- 
aggerations and misconceptions that 
have been repeated by the majority 
of writers on this subject. 


boresome generalities, platitudes, 


The viewpoint is fresh because 
the authors sought the TRUTH in the 
course of their project under General 
George F. Doriot at the Harvard 
School of Business Administration. 


Here, then, is THE book for all 
those who want FACTS rather than 
wild opinions. 





cloth: 88 pages + viii: 542 x 8%”; 
subject index; illustrations. 


$1.50 postpaid 













em ee 
|Instruments Publishing Company 
| 845 Ridge Avenue 

Pittsburgh 12, Pennsylvania 


| Enclosed is $ for copies 
o¢ THE AUTOMATIC FACTORY—A 
— EXAMINATION at $1.50 each, 

paid. 





| Name 
| Addre<s 
|City .... 


ce ces ee ee ee ee ee ee ee ee 











ba emaas 


ay- June, 1958 





Inspection Equipment Uses 
Cold Light 


New inspection equipment for inaccessible spaces 


in missiles and airplane wings as well as in the medi- 
cal field consists of (1) a powerful lamp assembly 


(Fig. 1) arranged to deliver its light without ac- 
companying heat into confined spaces through a 
quartz rod, and (2) a right-angle telescope. 

The lamp assembly is contained within an alumi- 
num housing and uses 50-candlepower 6-8 v prefo- 
cused lamp which has its output concentrated by a lens 
and mirror system into the near end of a quartz rod. 
The beam of light is then conducted down the rod and 
out the far end through a prism and lens system. The 
light as delivered from the lamp housing to the quartz 
is filtered with heat-absorbing glass placed between 
the condensing lens. 

The light delivered is of the quality best suited to 
color photography. At a distance of 12” from the 
rod 14 ft-candles of illumination is delivered with six 
volts applied to the lamp, and 28 ft-candles with 8 
volts to the lamp. 





FIG. 1. SIX-VOLT lem assembly delivers cold light 


at angle from end of quartz rod. 


After prolonged operation at 8 volts, the - housing 
will rise to 235°F. With normal use and safeguards, 
this temperature is safe to use in an area where the 
flash point of liquids or solids is not less than 350°F. 
A separate low-voltage transformer is provided to 
supply filament voltage to the lamp. The primary is 
rated at 115 v, 50-60 cps. The secondary is tapped 
at 6, 7, and 8 volts, with the 6-v step used for normal 
viewing and other steps used for more brilliant illumi- 
nation when required. 

The telescope used has an O.D. of only 0.189” 
and the working length from the shoulder of the eye- 
piece to the center line of the exit prism is 1214”. 
The length and diameter of a scope may be varied to 
meet the needs of specific demands. The scope can be 
focused sharply to view objects from 6 to 45 inches 
with a narrow angle of vision to obtain good mag- 
nifications. 


This inspection aid is a product of Plummer & 
Kershaw, 2759 Frankford Ave., Philadelphia, Pa. 
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Include: 

Industrial Uses of Special-Purpose 
Compute 

Industrial Uses of Analog Computers 

Industrial Control of Rolling Mill 
Schedule 

A Practical Approach to Analog 
Computers 

Process Control and the Analog 
Computer 

Digital Computers—General Purpose 
and DDA 
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The Second 
COMPUTER HANDBOOK 


Magnetronic Data Handling 

Basic Applications of Analog Computers 

Data Processing with a Quasi-Random- 
Access Memory 

The UNIVAC and UNIVAC Scientific 

LGP-30 General Purpose Digital 
Computer 

Electronic Data-Processing Machines 

The G-15 Digital Computer 

Office Automation 


$2.00 each, postpaid 











ONE HUNDRED 
ELECTRONIC CIRCUITS 


Volume | (circuits 1-100) 


Milton H. Aronson 


Charles F. Kezer 


COVERS 


Power Supply Circuits 
Amplifier Circuits 
Oscillator Circuits 
Pulse Circuits 


Test Instrument Circuits 
Phase Shifters 

Alarms 

Controllers 


$2.00 postpaid 











NUCLEAR REACTORS FOR 
INDUSTRY AND UNIVERSITIES 


written by eight eminent authorities 
and edited by Ernest H. Wakefield 


CONTENTS 


© 
Chapter |. Nuclear Reactor Types 
Chapter Il. Availability and Selection 
Chapter Ill. Radioactivity Measurement 
Chapter IV. Radiation Protection 
Chapter V. Reactor Control 
Chapter Vi. Instruments for Experiments 


Chapter Vil. Cost Study 
Chapter Vill. Legal Aspects 


APPENDIX—Glossary of Terminology, Cloth, 102 pages, photos and diagrams, 


4-page index 


$2.00 postpaid 
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INSTRUMENTS 
TEST EQUIPMENT 





ELECTRONIC TEST EQUIPMENT “ 
described in new 28-page catalog 
86.—The Hickok Electrical Saiew- 
ment Co., 10514 Dupont Ave., Cleve- 
land 8, Ohio. 

Circle 284 on inquiry card. 


TIMING CLOCKS for laboratory, ap- 
pliance and other uses have specs in 
new 2-page Form No. 161.—Lux 
Clock Mfg. Co., Inc., 95 Johnson St. 
Waterbury 20, Conn. 

Circle 285 on inquiry card. 


SIMULATED INSTRUMENTS for flight 
trainers and facilities for special de- 
sign problems are subject of new 4- 
page facilities brochure.—Midway 
Aircraft Inst. Corp., 185 Berger St., 
Wood-Ridge, N. J. 

Circle 286 on inquiry card. 


LO-FRE FQUENCY NOISE generator, 


Model 401, for simulation of random 


quantities from zero to 35 cps in 
analog computer analysis and design 
of complex systems, is described in 2- 
page technical data sheet 119.— 
Reeves Instrument Corp., 215 E. 91 
St., New York 28, N. Y. 


Circle 287 on inquiry card. 


RADAR TARGET SIMULATOR, Model 
RP 375, supplying multiple targets 
for evaluation and testing of radar 
systems is described in new 4-page 
brochure.—Remanco, Inc., 128 Broad- 
way, Santa Monica, Calif. 
Circle 288 on inquiry card. 


MICROWAVE MEASUREMENT tech- 
niques and equipment are explained 
in new 34-page catalog No. 58.—Wein- 
schel Engineering, 10503 Metropoli- 
tan Ave., Kensington, Md. 

Circle 289 on inquiry card. 


AC MINIATURE MOTORS and gear re- 
ducers are listed with specs in new 
10-page catalog.—Globe Industries, 
Inc., 1784 Stanley Ave., Dayton 4, 
Ohio. 

Circle 290 on inquiry card. 


SYNCHRO DATA CHARTS; One de- 
fines parameters on synchro data 
sheets, other designates windings at 
which null voltages may be found.— 
Theta Instrument Corp., 48 Pine St., 
East Paterson, N. J. 

Circle 291 on inquiry card. 








NEW FAST SERVICE 














TOROIDS and 
ELECTRONIC 
TRANSFORMERS 


up to six made to your specifications 
SHIPPED WITHIN ONE WEEK 











NEW ENGLAND 


TRANSFORMER COMPANY 


SOMERVILLE, MASS. 
Somerset 6-6100 


Canadian Representative: Samuel C. Hooker (Canada) Ltd. 
2425 Grand Boulevard, Montreal, Quebec—Hunter 8-832! 
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For more information circle 38 on inquiry card. 


TEST TABLE for three-axis checking 
of gyros is explained in 2-page Data 
sheet 113-4.—Lear, Grand Rapids 
Div., 110 Ionia Ave., N. W., Grand 
Rapids 2, Mich. 

Circle 292 on inquiry card. 


MANOMETERS for aerodynamic and 
engine tests are described in 4-page 
catalog No. 206.—Dynametrics Corp., 
Northwest Industrial Park, Burling- 
ton, Mass. 

Circle 293 on inquiry card. 


DISTANCE DETECTOR transducer is 
explained in new 2-page bulletin No. 
15.—Bently Scientific Co., 2811 7 St., 
Berkeley 10, Calif. 


Circle 294 on inquiry card. 


MECHANICAL TESTING of missile and 
aircraft structures through rapid 
loading control systems is explained 
in new 4-page bulletin V-4006.—CDC 
Control Services, Inc., 637 S. War- 
minster Rd., Hatboro, Pa. 

Circle 295 on inquiry card. 


SERVOS, MOTORS 
POWER SYSTEMS 





SYNCHRO AND ROTARY COMPO- 
NENT electrical and mechanical char- 
acteristics and design data are given 
in new 20-page catalog.—Clifton 
Precision Products Co., Inc., Clifton 
Heights, Penna. 

Circle 296 on inquiry card. 


REMOTE CONTROL SERVO system, 

Electrolink 60, for industrial appli- 

cations and using 60 cps components, 

is described in new 4-page brochure. 

—Lear, Grand Rapids Div., 110 Ionia 

Ave., N. W., Grand Rapids 2, Mich. 
Circle 297 on inquiry card. 


400 CPS MOTOR-GENERATORS 
mounted on dollys and providing % 
to 250 kw outputs, powered from dc 
or any commercial ac frequency are 
described in new 2-page data sheet.— 
Dept-43-E, Kato Eng. Co., Mankato, 
Minn. 
Circle 298 on inquiry card. 


GROUND POWER SYSTEM for mis- 

siles and aircraft providing 15 kva, 

400 cps synchronized with external 

source is described in 5-page Mod. 

2615 data sheets—Varo Mfg. Co., 

Inc., 2201 Walnut St., Garland, Tex. 
Circle 299 on inquiry card. 





VOLTAGE REGULATOR that corrects 
waveforms in 1.4 kv 400 cps output 
has operation described in new 4-page 
brochure.—Curtis-Wright Electronics 
Division, Carlstadt, 

Circle 300 on inquiry card. 


SERVO KITS, their use in training 
and experimental servo development 
with servo theory and description of 
all components, are explained in new 
52-page catalog.—Mechatrol Div., 
Servomechanisms, Inc., 1200 Prospect 
Ave., Westbury, L. I., N. Y. 


Circle 301 on inquiry card. 


AUTOMATIC VOLTAGE REGULATORS 
from 2 to 100 kva output, in single- 
and three-phase duty, 50/60 cps, are 
described in new 12-page bulletin 
S358EMT.—The Superior Electric Co., 
Bristol, Conn. 

Circle 302 on inquiry card. 


GROUND POWER SYSTEMS. 16-page 
brochure describes five new 400-cycle 
motor-clutch-generator sets with 
power outputs of 1.5 to 15 kva.— 
Varo Mfg. Co., 2201 Walnut St., Gar- 
land, Texas. 

Circle 303 on inquiry card. 


CABLES, CONNECTORS 


QUICK CONNECT- DISCONNECT hose 
couplings for guided missile and air- 
craft uses are described in new 26- 
page catalog.—Snap-Tite, Inc., Union 
City, Pa. 

Circle 304 on inquiry card. 





MULTIPLE HEADERS and plugs with 

hermetic glass-to-metal bonds; engi- 

neering specs are given in 16-page 

catalog No. 657-A.—Hermetic Seal 

Corp., 29 S. 6 St., Newark 7, N. J. 
Circle 305 on inquiry card. 


FLEXIBLE WIRING CONDUIT provid- 
ing protection to electrical circuits 
from oils, acids, alcohols and hydro- 
carbons to 220°F is described in new 
2-page data sheet.—Electri-Flex Co., 
Roselle, Ill. 

Circle 306 on inquiry card. 


TEFLON INSULATED wire and cables 
are listed in new 2-page bulletin.— 
Thermax Wire Corp., 304 E 45 St., 
New York 17, N. Y. 


Circle 307 on inquiry card. 
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Development 
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PRINTED CIRCUITRY 
by Allan Lytel 


Components 
Design Factors UHF Applications Servicing 


183 pages + vii, eight chapters, 
182 illustrations, many tables and charts 


“,.. @ valuable working tool for anyone engaged 
in this new phase of electronics.” 


$2.00 postpaid 
INSTRUMENTS PUBLISHING CO. 


Circuitry 
Production 


Pittsburgh 12, Pa. 
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SUB-MIN TERMINALS, Teflon stand- 
offs, feed-thrus, probes and plugs are 
listed in new 8-page catalog.—Trin- 
seel Inc., Div. of Tri-Point Plastics, 
Ine., 177 I. U. Willetts Rd., Albertson, 
le Be Bes Oe 

Circle 308 on inquiry card. 


FLEXIBLE METAL HOSE and tubing 
types and applications are described 
in new 38-page Penflex catalog.— 
Pennsylvania Flexible Metallic Tub- 
ing Co., Inc., 7200 Powers Lane, 
Philadelphia, Pa. 


Circle 309 on inquiry card. 


CONNECTOR SOLDERING techniques 

for better reliability is subject of new 

10-page report on soldering of minia- 

ture connectors.—The Deutsch Co., 

pa A S. Avalon Blvd., Los Angeles 3, 
alif. 


Circle 310 on inquiry card. 


MINIATURE switches, rotary tap 
switches, and binding posts are listed 
in new 8-page condensed catalog 
M202.—Grayhill, Inc., 561 Hillgrove 
Ave., LaGrange, IIl. 

Circle 311 on inquiry card. 


ELECTRONIC 
COMPONENTS 


MAG AMP, TRANSFORMER AND FIL- 
TER COMPONENTS are listed in new 
48-page catalog No. 581.—Freed 
Transformer Co., Inc., 1714 Weirfield 
St., Brooklyn 27, N. Y. 

Circle 312 on inquiry card. 





COMPUTER GRADE Alumalytic ca- 
pacitors designed for high reliability 
and long operating life are described 
in new 6-page bulletin GEA-6819,— 
os Electric Co., Schenectady 5, 


Circle 313 on inquiry card. 


MINIATURIZED MAGNETIC MODULA- 
TORS for control and data system 
design are described with character- 
istic curves in new 4-page bulletin.— 
General Magnetics, Inc., 135 Bloom- 
field Ave., Bloomfield, N. J. 

Circle 314 on inquiry card. 


TEMPERATURE CONTROLS for air- 
craft covering on-off, proportioning 
and pulse-modulated floating types 
are described in new 2-page data 
sheet F-8537.—Barber-Colman Co., 
Aircraft Controls Div., 1300 Rock St., 
Rockford, Ill. 


Circle 315 on inquiry card. 


WAVE GUIDE COMPONENTS for 
large-size waveguide are described in 
new 4-page catalog.—D. S. Kennedy 
& Co., Cohasset, Mass. 

Circle 316 on inquiry card. 


LARGE ANTENNAS for radar, scatter 
communications, missile tracking and 
radio astronomy are featured in new 
4-page catalog—D. S. Kennedy & 
Co., Cohasset, Mass. 

Circle 317 on inquiry card. 
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IF AMPLIFIERS for radar and guided 
missile applications are described in 
new 14-page 1958 catalog—LEL, 
7. 380 Oak St., Copiague, L. L, 


Circle 318 on inquiry card. 


MICROWAVE FERRITE COMPONENTS 
are listed in new 4-page short-form 
catalog, Cascade Research Div., Mon- 
ogram Precision Industries, Inc., Los 
Gatos, Calif. 


Circle 319 on inquiry card. 


LINEAR ACTUATORS for missiles and 
aircraft are described in 2-page data 
sheets: Series 313 (400 lbs load), 
series 413 (500 lbs) and series 435 
(4, 500 lbs)—Lear, 110 Ionia Ave., 
. W., Grand Rapids 2, Mich. 
Circle 320 on inquiry card. 


SUBMINIATURE NEON lamp with in- 
tegral ballast for 115v ac is described 
in new 2-page datasheet NE2R.— 
Circon Component Corp., Santa Bar- 
bara/Goleta, Calif. 


Circle 321 on inquiry card. 


MINI POTS meeting Mil-Specs in 
three sizes are described in New 4- 
page type “E” catalog.—Waters 
Mfg., Inc., Wayland, Mass. 

Circle 322 on inquiry card. 


ELECTRONIC CONTROLS and com- 
ponents are listed in new 108-page 
catalog No. 58-4.—Electro Sales Co., 
Inc., 50-58 Eastern Ave., Boston 9, 
Mass. 

Circle 323 on inquiry card, 


ACCELEROMETER APPLICATIONS 
and calibration techniques are ex- 
plained in new 24-page Series 2200 
Instruction Manual.—Endevco Corp., 
ee California St., Pasadena, 
alif. 


Circle 324 on inquiry card. 


PRECISION POTS in the Micropot 
Series, Micordials, and instrument 
motors are listed in 28-page catalog 
No. BED-A90.—Borg Equipment 
Div., The George W. Borg Corp., 120 
S. Main St., Janesville, Wisc. 

Circle 325 on inquiry card. 


INSTANTANEOUS ELECTRONIC and 
Tubeless Magnetic automatic voltage 
regulators are described in 2-page 
catalog sheet.—The Superior Elec- 
tric Co., Bristol, Conn. 

Circle 326 on inquiry card. 


THERMISTOR AND VARISTOR termi- 
nology, characteristics and specs are 
described in new 10-page catalog 
V282.—Victory Engineering Corp., 
Springfield Rd., Union, N. J. 


Circle 327 on inquiry card. 


VARIABLE RESISTORS, wirewound 
and composition types certified to lat- 
est Mil-Specs are listed on new stock 
sheet No. 164.—Chicago Telephone 
Supply Corp., Elkhart, Ind. 

Circle 328 on inquiry card. 


SUBMINIATURE LC BANDPASS fil- 

ters using new “egg-crate” design are 

explained in new 4-page brochure.— 

The Daven Co., Livingston, N. J. 
Circle 329 on inquiry card. 


PRECISION DEFLECTION systems and 
components for radar and other cath- 
ode ray applications are described in 
new 6-page brochure Form 3R 3295. 
—Ind. and Audio Products Dept., 
Radio Corporation of America, Cam- 
den, 
Circle 330 on inquiry card. 


RADIO INTERFERENCE FILTER speci- 
fications data are given in 4-page 
catalog.—All-Tronics Inc., 45 Bond 
St., Waterbury, L. I., N. Y. 


Circle 331 on inquiry card. 


PRECISION BOBBINLESS WIRE RE- 
SISTORS specifications are given in 
new 2-page data sheet No. 171.— 
Chicago Telephone Supply Corp., Elk- 
hart, Ind. 


Circle 332 on inquiry card. 


STANDARD DELAY LINES in 500 to 

2000 ohms with delays to 1 micro- 

second are listed in new 2-page data 

sheet No. 140.—NYT Electronics, Inc., 

2979 N. Ontario St., Burbank, Calif. 
Circle 333 on inquiry card. 


BINARY FREQUENCY DEVIDER is ex- 
plained in new 2-page bulletin No. 56. 
—Rixon Electronics, Inc., 2414 Reedie 
Dr., Silver Spring, Md 

Circle 334 on inquiry card. 


HI-VOLTAGE HI-CAPACITY con- 
densers in metal and glass containers 
and for exceeding MIL-C-25A specs 
are explained in new XMP and GMP 
data sheets.—The Potter Co., 1950 
Sheridan Rd., N. Chicago, IIl. 


Circle 335 on inquiry card. 


COMPUTERS 
PULSE CODE DATA TRANSMISSION 


is described in new 4-page bulletin 
CP-3701.—The Vapor Recovery Sys- 
tems Co., 2820 N. Alameda, Comp- 
ton, Calif. 


Circle 336 on inquiry card. 





HIGH-SPEED BINARY DATA trans- 
mission over narrow frequency-band 
links by new Kineplex Predicted 
Wave Signalling System is explained 
in new 24-page bulletin C-109-56.— 
Collins Radio Co., 315 Second Ave., 
Cedar Rapids, Iowa. 
Circle 337 on inquiry card. 


SUMMING AMPLIFIER Model 410 
data and applications for missile 
guidance, telemetering, etc., are given 
in 2-page data sheet.—Acromag, 
Ine., 22519 Telegraph Road, Detroit 
41, Mich. 


Circle 338 on inquiry card. 


SIMPLIFIED PROGRAMMING tech- 
niques for G-15 general purpose digi- 
tal computer are explained in new 6- 
page bulletin No. AB-116.—Bendix 
Computer Div., Bendix Aviation 
Corp., 5630 Arbor Vitae St., Los 
Angeles 45, Calif. 


Circle 339 on inquiry card. 
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PRODUCTION AID TOOL! 





“PIG-TAILOR”® 





Foot operated 
No accessories 


I minute set up § 125.00 


‘*PIG-TAILORING’’ 


a revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
« Long nose pliers « Operator judgment « 90% 
operator training time « Broken components «+ 
Broken leads «+ Short circuits from clippings + 
65% chassis handling « Excessive lead tavtness 
e Haphazard assembly methods. 


PIG-TAILORING provides: + Uniform component 
position « Uniform marking exposure « Minia- 
turization spacing control «+ ‘'S'’ leads for termi- 
nals « ‘‘U"’ leads for printed circuits + Individual ‘ 
cut and bend lengths « Better time/rate analysis 
« Closer cost control + Invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 












“\S$PIN-PIN’’©® 
Close-up views of 
““SPIN-PIN’ illustrate 
fast assembly of 
tailored-lead wire to 
terminal. 

© No Training 
No Pliers 

No Clippings 
Uniform Crimps 
22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 








BRUNO-NEW YORK INDUSTRIES CORP. 
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July 14-25 

Special Summer Program in the Physics of Infrared 
Radiation, Massachusetts Institute of Technology. Write 
Dr. Richard C. Lord, Dir. of Spectroscopy Laboratory, 
M. I. T., Cambridge, Mass. 


July 24-25 

5th Annual Symposium on Computers and Data Proc- 
essing sponsored by the Electronics Div., Denver Re- 
search Institute, University of Denver, at Albany Hotel, 
Denver, Colo. Write C. A. Hedberg, Head Electronics 
Div., Denver Research Institute, U. of Denver, Denver 


10, Colo. 


July 29-31 

3rd Annual Exhiborama and 2nd Annual Symposium, 
Society of Photographic Instrumentation Engineers, at 
Statler Hotel, Los Angeles. Write Bob Jakobsen, Jakobsen 
Advertising Agency, Inc., 2201 Park Drive, Los Angeles 
26, Calif. 


August 6-8 

Special Technical Conference on Non-Linear Magnetics 
sponsored by the AIEE, Hotel Statler, Los Angeles, Calif. 
Write Special Technical eecenieane Box 2025, Downey, 
Calif. 


August 13-15 

Conference on Electronic Standards and Measurements 
co-sponsored by AIEE, and Natl. Bu. of Standards, 
Boulder, Colorado. Write James F. Brockman, Boulder 
Labs., Natl. Bu. of Standards, Boulder, Colorado. 


August 19-22 

WESCON (Western Electronics Show and Convention) 
co-sponsored by the San Francisco and Los Angeles 
sections of IRE and the West Coast Electronic Mfg. 
Assn., Pan Pacific Auditorium and Ambassador Hotel, 
Los Angeles, Calif. Write Ted Shields, General Public 
Relations, Inc., 607 S. Hobart Blvd., Los Angeles 5, Calif. 


September 1-5 

2nd International Conference, The International Assn. 
for Analog Computations, Strasbourg, France. Write 
F. H. Raymond c/o S.E.A., 138 Blvd de Verdun, Cour- 


bevoie (Seine), France. 


September 3-5 

Cryogenic Engineering Conference, Massachusetts Insti- 
tute of Technology. Write K. D. Timmerhaus, Dept. 
Chemical Engineering, University of Colorado, Boulder, 


Colorado. 
September 8-13 


Ist Int. Congress of the Aeronautical Sciences planned by 
the International Council of the Aeronautical Sciences, 
Madrid, Spain. Write Institute of Aeronautical Sciences, 


2 East 64th Street, New York 21, N. Y. 


September 24-25 

7th Annual Symposium on Indust. Electronics of the IRE, 
Rackham Memorial Auditorium, Detroit, Mich., Write 
Wm. R. Thurston, IRE Prof. Grp. on Indust. Electronics, 
General Radio Co., 275 Massachusetts Ave., Cambridge 
39, Mass. 
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New Literature—conr. 


FACILITIES & 
ENVIRONMENTAL TESTS 








PLASMA DYNAMICS, hypersonics and 
space technology research activities 
of the G-E Missile and Ordnance Sys- 
tems Aerosciences Lab. are described 
in new 18-page facilities booklet.— 
Missile and Ordnance Systems Dept., 
Room 5A, General Electric Co., 3198 
Chestnut St., Philadelphia 4, Pa. 


Circle 340 on inquiry card. 


LOX OR GASEOUS OXYGEK and nitro- 

gen testing of aircraft/missile com- 

ponents at new Norco Cryogenic Fa- 

cility is explained in 4-page facility 

brochure.—Wyle Associates, 128 

Maryland St., El Segundo, Calif. 
Circle 341 on inquiry card, 


MISSILE SYSTEMS and other military 
systems activities of the Ordnance 
Division, M-H Regulator Co., are «x- 
plained in new 16-page facilities 
booklet—Ordnance Div., Minneapo- 
lis-Honeywell Regulator Co., 600 Sec- 
ond St. N., Hopkins, Minn. 

Circle 342 on inquiry card. 


HIGH-TEMPERATURE EQUIPMENT 
DESIGN programs and progress are 
described in new 4-page bulletin, 
MPB-32.—Missile Production Sec., 
General Electric Co., Lakeside Ave., 
Burlington, Vt. 

Circle 343 on inquiry card. 


GUIDED MISSILES of all types are 
listed by name, prime contractors and 
component sub-contractors in free 
new 8-page data sheet.—W. 
Schneider, LaSalle Steel Co., P. O. 
Box 6800A, Chicago 80, IIl. 

Circle 344 on inquiry card. 


ELECTRO-HYDRAULIC SYSTEMS en- 
gineering capabilities and components 
are described in new 4-page facilities 
brochure.—Sanders Associates, Inc., 
Nashua, N. H. 


Circle 345 on inquiry card. 


PRECISION PART and electro-mechan- 
ical assembly custom production is 
explained in 6-page facilities folder. 
—Superior Mfg. and Instrument 
Corp., 154-01 Barclay Ave., Flushing 
55, N. Y. 


Circle 346 on inquiry card. 


INFRARED, OPTICS 





SCOPE-RECORDING PERISCOPE, ex- 
plained in 2-page data sheet Traid 
450.—Traid Corp., 17136 Ventura 
Blvd., Encino, Calif. 

Circle 347 on inquiry card. 


INFRARED TRANSMISSION Spec- 
trums on eleven materials, physical 
characteristics on fifteen, are given 
in new 4-page brochure.—Servo Corp. 
of America, 20-20 Jericho Tpk., New 
Hyde Park, N. Y. 


Circle 348 on inquiry card. 


UNITIZED MICROFILM SYSTEM for 
quantity reproduction of low-cost, 
high quality engineering drawings is 
explained in new 5-page brochure 
featuring Artybasheff drawing of the 
XeroX Copyflo 24.—Haloid XeroX, 
Inc., X-281 Haloid St., Rochester 3, 
| a 


Circle 349 on inquiry card. 


CLEAR SAPPHIRE THERMAL proper- 
ties are listed with data curves in 
new 7-page Industrial Crystals bulle- 
tin No. 6.—Linde Air Products Co., 
30 E. 42 St., New York 17, N. Y. 


Circle 350 on inquiry card. 


PHOTO-OPTICAL EQUIPMENT and 
supplies are listed in new 124-page 
catalog.—Burke & James, Inc., 321 
S. Wabash Ave., Chicago 4, Ill. 

Circle 351 on inquiry card. 


TUBES, TRANSISTORS 
KLYSTRON FACTS, CASE FIVE zives 


new information on power klystron 
applications in new 20-page brochure. 
—Eitel-McCullough Inc., San Bruno, 
Calif. 





Circle 352 on inquiry card. 


GEMANIUM ALLOY junction transist- 

ors, types 2N43 and 2N44, are de- 

scribed with performance graphs in 

new 4-page brochure, ECG-292.— 

General Electric Co., Semiconductor 

Prod. Dept., Syracuse 1, \ A 
Circle 353 on inquiry card. 


SILICON JUNCTION DIODES, zener 
diodes, glass diodes, zener reference 
units, power regulators and silicon 
solar cells have specs listed in 6-page 
bulletin HSD-1-458.—Hoffman Elec- 
tronics Corp., Semiconductor Div., 930 
Pitner Ave., Evanston, III. 
Circle 354 on inquiry card. 


ARC BLOCKING AND SUPPRESSING 
with selenium rectifiers in relay cir- 
cuits is explained in 4-page foider.— 
Bradley Laboratories, Inc., New 
Haven 11, Conn. 

Circle 355 on inquiry card. 


DIFFUSED JUNCTION SILICON, sele- 
nium and copper oxide rectifiers are 
described in new 4-page folder.— 
Bradley Laboratories, Inc., New 
Haven 11, Conn. 

Circle 356 on inquiry card, 


DIFFUSED JUNCTION SILICON power 
diodes characteristics for —65° to 
150°C operation at 10-30 amp, 35-238 
v rms loads are given in five engi- 
neering data sheets.—Thermosen, 
Inc., 375 Fairfield Ave., Stamford, 
Conn. 
Circle 357 on inquiry card. 


POWER TRANSISTOR Characteristic 
Plotter Model 341 is described in 2- 
page data sheet.—Dunn Eng. Assoc., 
Inc., 225 O’Brien Hgwy., Cambridge 
41, Mass. 

Circle 358 on inquiry card. 





MISCELLANEOU<‘ 





—— 


ENCAPSULATING PREFOR (A$ 








Epoxweld 100 are described in 2-pay, 
bulletin No. 114.—Duramic P) oducts 
~~ -72 Mott St., New York 12 


Circle 359 on inquiry card. 


EPOXY PREFORMS (pressed shapes 
used in automatic or production 
semblies are described in 2-pave byl! 
letin 114.—Duramic Products, Ine. 
262-72 Mott St., New York 12, N, y. 


Circle 360 on inquiry card. 


LEAD-FORMS with oxygen-free wir 
leads to aid in encapsulation of minig. 
ture and subminiature components ar 
explained in new 1l-page data sheet, 
—A-1 Precision Products, 3622 w 
Jefferson Blvd., Los Angeles 16, Cali 

Circle 361 on inquiry card. 





EPOXY ENCAPSULATION service no 
available to electronic industry is ex 
plained in new 2-page brochure. 
Plastronic Engineering Co., 721 Bos. 
ton Post Rd., Marborough, Mass, 
Circle 362 on inquiry card. 


VALVES FOR AIRCRAFT AND MiSs. 
SILES, custom-designed and built for 
lightest weight and size, are de. 
scribed in new 2-page data sheet— 
Bodnar and McDermott Mfg. Co, 
. Beechwood Ave., Mt. Vernon, 


Circle 363 on inquiry card. 


SLEEVING AND TUBING in teflon, 
plastic and fiberglass types are de. 
scribed in 20-page catalog T-58— 
Birnbach Radio Co., Inc., 145 Hué- 
son St., New York 13, N. Y. 

Circle 364 on inquiry card. 





WOOD LABORATORY desks, tables, 
fume hoods, etc., for schools or indus- 
trial laboratories with suggested floor 
plans, are described in new 84-page 
catalog.—Metalab-Labcraft Div., Nor- 
bute Corp., 224 Duffy Ave., Hicks- 
ville, L. I., N.Y. 


Circle 365 on inquiry card. 


PERIPHERAL MARKING MACHINES 

for hot stamping of calibrations and 

other markings are described in new 

6-page catalog 9A.—The Acromark 

Co., 9-13 Morrell St., Elizabeth 4, NJ. 
Circle 366 on inquiry card. 


LOW TEMPERATURE CONVERSION 
table covering degrees Celsius, 
Fahrenheit, and Kelvin from absolute 
zero to 0°C is available on request.— 
Technical Sales Dept., Trans-Sonics, 
Inc., Burlington, Mass. 

Circle 367 on inquiry card. 


MECHANICAL SPRINGS of all types 

are described in 8-page booklet— 

Superb Spring Works, Inc., 34A E 

Sidney Ave., Mt. Vernon, N. Y. 
Circle 368 on inquiry card. 


PROPELLANT ACTUATED DEVICES 
are listed for six functions in neW 
4-page brochure.—Beckman & Whit 
ley, Inc., 985 San Carlos Ave., Sal 
Carlos, Calif. 

Circle 369 on inquiry card. 


MILITARY AUTOMATION 


















